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МИ SUPPORT PARTS 
AU-400 * AU-500 • AU-650 





* Printed Circuit Board Kits 
е Transistor/Diode Kits 

* [ntegrated Circuit Kits 

* Maintenance Kits 

* Alignment Tool Kit 

* Alignment Aids 


е Connectors 
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Broadcast Parts Department 24-4 
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МП SUPPORT PARTS 






Kit Number: VAU400PC2KIT Kit Number: VAU650PC3KIT 
Description: Complete Printed Circuit Board! "Description: Complete Printed Circuit Board 
Kit for AU-400, kit contains 1of each piece. Kit for AU-650, kit contains 1 of each piece. 








No. Part Number Description No. Part Number Description 
1  VEP03329C УІШЕО1 1, УЕВ0205А VITC UNIT 
2  VEP03330B VIDEO 2 2  VEBO214A FRONT UNIT 
3  VEBO181B AUDIO MAIN UNIT 3 VEB0219A DRAWER UNIT 
4 VEP02237B SYSTEM CONTROL & SERVO 4  VEP86004B SYSTEM CONTROL 
5 VEP05088A PLAY HEAD AMP 5 VEP81014A SW POWER 1 
6 VEP03331A PLAYBACK AMP 6 VEP81015A SW POWER 2 
7  VEBO180B AUDIO INPUT 7 VEP82013A AT 2 
8 VEP04157B AUDIO MONITOR 8 VEP82010A | SERVO & REEL 
9 УЕРО12348 POWER SUPPLY 9  VEP83023B “ TCM REC & FM AUDIO 
VEP07319B TIMECODE1 10 VEP83024A УРВ. 
VEP86017A TIME CODE 2 11 VEP83027A DECODER 1 
VEP86014B BACKUP 12 VEP85003A REC AMP 
13 VEP88006A TBC 1 & SYNC GEN 
ee ИУ = nT ат 14 VEP88007A TBC 2 
Total Pieces 12 15 VEP88008A ENCODER 
16 VEP88009A СРВ. | 
17 ҮЕР05070С1 R/P HEAD АМР | 
18 VEP80071A AUDIO MAIN 
19 VEP80072A VIDEO IN | 
20 VEP80076A DRAWER SW 
21 VEP80077A PANEL SW | 
я VEP80078A METER LAMP 
: : VEP80081A AUDIO 
Kit Number: VAUSO0PC2KIT — — 24 VEP80107A даа ERU 
Description: Complete Printed Circuit Board 25 VEP81011A L MOTHER | 
Ки for AU-500, kit contains 1 of each piece. 26 VEP81012A S MOTHER 
25 УЕР81013А POWER & DRIVE 
T 2 VEP82012A AT 1 
No. Part Number Description 29 VEPS2016Al SERUOBHISE 
30 
1 VEP86009B SYSTEM CONTROL а о 
2  VEP820158 SERVO 32  VEP84008B AUDIO 2 
.3 МЕВ0207В DECODER UNIT 33 \ЕР85005А1 AT HEAD AMP 
4 УЕВ0206В AUDIO UNIT 
5  VEP83025D VIDEO 1 (REC) 
: VEP83026B ЗІРЕОЖБВО Дааа ee 
УЕВ0208В VIDEO UNIT | 
8 VEP80091B MOTHER пра пир ig Ti 
9 VEP81016B POWER SUPPLY 


VEP86010B 
VEP86016B 
VEP84010B 
VEP80095B 
VEP84011B 
VEP05088B 
VEP81018A 


FRONT 1 (SW) 
FRONT 1 (TCG/R) 
AUDIO INPUT 
JACK PANEL 
AUDIO MONITOR 
PLAY HEAD AMP 
POWER SUB 


Total Pieces 16 
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) Kit Number: VAU400TDIKIT 
Description: Complete Transistor/Diode Kit for AU-400, kit contains 1 of each piece. 


No. Part Number No. Part Number No. Part Number No. Part Number 


10Е1 258779 25К198 МА 53 
110004 25В835 25К374 MA3051L 
15516 25933 25 К498 MA328 
1SZ51 2SB939 HZ3ALL MA701A 
21DQ04 25С1518 HZ3CLL MA704 
2SA1022 2502095 LN0214CP4 PN158NV 


2SA1096 28C2404 LN0215CP4 UN2113 
25В643 25С2851 LN59NV UN2115 
2SB709 250601 MA1030 UN2212 
258710 250601А МА151А UN2213 
2SB710A 2SD602A MA151K UN2214 
2SB766 250638 MA151WA UN2215 
2SB766A 250813 MA151WK UN2216 


SP BIAMMAWNHH 


Total Pieces 52 


р. с 


Kit Number: VAU500TD1KIT 
Description: Complete Transistor/Diode Kit for AU-500, kit contains 1 of each piece. 


No. Part Number No. Part Number No. Part Number No. Part Number 





1 25А1022 23 2583326 45 1042213 67 MA4075H 
2 2SA684 24 2SC3356 46 UN2214 68 MA4091M 
3 2SB621 25 2501149 47 (059215 69 МА4200М 
4 2SB641 26 2501295 48 1052216 70 МАТО1А 
5 258709 27 2501328 49 UN2217 71 MA704 
6 2SB710 28 250592 50 10Е1 72  RD5.6EB2 
Wi 2SB710A 29 2SD601 51 11р904 
8 295 8766 30 250602 52 Ч — ———————— 
9 258779 31 2SD602A 53 21DQ04 Total Pieces 72 
10 258819 32 250636 54 BR3668S 
11 258835 33 250813 55 HZ3ALL 3 
12 25945 34 25К146 56 HZ3CLL 
13 2SB948A 35 25К198 57  LN0214CP4 
14 25В951 36 2SK374 58 1,М0315СР4 
15 258956 37 25К742 59 MAI51K 
16 258967 38 | UNI1212 60  MA151WA 
17  92SC1318 39 1041213 61  MA151WK 
j18 25С1384 40 142112 62 МА153 
'19 — 28C2295 41 — UN2113 63 МА157 
20 | 2882404 42 1082115 64 МА165 
21 2502851 43 UN2210 65 MA328 
22 25С3130 44 UN2212 66 МА4030 
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Kit Number: VAU650TDIKIT 
Description: Complete Transistor/Diode Kit for AU-650, kit contains 1 of each piece. 





No. Part Number - No. Part Number No. Part Number 
1 03P4M 50 250637 99 RD2.0EB2 

2 0A90G 51 250638. 100 RD2.7EB2 

3 0A95 52 2SD639 101 RD3.6EB2 

4 ON1110-R 53 250751 102 RD4.7EB2 

5 10E1 54 250946 103 RD4.7JB3 

6 155101 55 2SJ43 104 RD5.6EB2 

7 15516 56 25К128 105 RD51EB 

8 1SZ50 57 2SK146 106 RD6.2EB2 

9 15751 ; 58 25К301 107 RD6.8EB2 
10 25А1005 ' 59 2SK83 108 RD8.2EB2 
11 25А1018 60 DTA124EA 109 STA301A 
12 2SA1096 61 DTA144WA 110 UNI1111 
13 25А1254 62 DTC114EA 111 UN1112 
14 2SA564 63 DTC114TA 112 UN1113 
15 2SA684 64 DTC114YA 113 UN1211 
16 2SA777 65 DTC124EA 114 UN1213 
17 2SA781 66° ОТС144ЕА 115 UN1214 
18 2SA838 67 ЕКА15-08 
19 25,885 68 ERB35-02 
20 2SA886 69 ERC25-04 ---------------- 
21 25В641 70 Е51Е : 2 
22 258643 71 ESAC25-02C Total Pieces 115 
23 2SB644 72 ESAC31-02N 
24 258713 73 ESAC33-02CS 
25 2SB819 74 ESAD83-004 
26 2SB941 75 HZ3ALL 
27 25С1047 76 LN217RP 
28 25С1318 11 LN25RP 
29 2SC1359 78 LN317GP 
30 2SC1384 79 LN55 
31 28C1583 80 LN59 
32 25С1847 81 МА1 030 
33 2502188 82 МА1047М 
34 2502206 83 МА1051 
35 2582331 84 МА1056М 
36 2502377 85 МА! 091 
37 2582497 86 MA1110L 
38 25С2497А 87 МА1160М 2. MNT 
39 2582852 88 МА1 54 МА 
40 2502925 89 МА1 54 МК 
41 2563110 90 MA156 
42 28C3320 91 МА 65 
43 28C828 92 MA27A 
44 2501011 93 MA328R 
45 2SD1266 94 MA4082M 
46 2SD1271A 95 PN150NV 
47 2SD1272 96 PN150VE 
48 2501275 97 RD10EB2 
49 2SD636 98 RD15EB2 
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Kit Number: VAU400IC1 KIT 
Description: Complete Integrated Circuit Kit for AU-400, kit contains 1 of each piece. 


No. Part Number No. Part Number 


No. Part Number No. Part Number 





1 AN3620S 17 НМ6148НР-45 33 MN74HC138S 49 М№ЈМ386М 

2  AN3821K 18 М51951АМІ, 34 MN74HC173S 50 М№ЈМ4558М.Р 

3 AN3830K 19 МВ40778Р 35 | MN'"4HC2218 51 . NJM4560MD 

4 AN3922NS 20 — MN4001BS 36 MN74HC27S 52 РОЗ220 

5 AN5733 21 + MNA4011BS 37 MN74HC32S 53 PU4213 

6 AN6209S 22 MN4013BS 38 | MN74HC373S 54 ТСТАНСОЯҒ 

7 AN6298NS 23 MN4028BS 39 ММ74НС3748 55  TL1451CNS 

8 AN6306S 24 + MN4030BS 40 ММ74НС745 56 ОРС1519НА 

9 AN6328S 25 MN4050BS 41 MN74HCU04S 57 ЏРС4558С2 

10 АМ62365 26 | MN4053BS 42 NJM082BM 58 | UPD65040G138 
11 АМ69148 27 MN4066BS 43 МЈМ2058М 59 — UPD65040G155 
12 АМТ781,05 28 ММ№4538В5 44 NJM2068MD 60 | UPD71054G 

13  BA301 29 ММ№51040У7В 45 МЈМ2902М 61 ТУРр71055С 

14 ВА61491,5 30 — MN74HCO00S 46 — NJM2903M 62 17Р075030597 
15 — BA6238AU3 31 MN74HC03S 47 МЈМ2904М 63 | UPD78C116313 
16 НА19210МР 32 ММ74НС045 48  NJM319M | 


) Kit Number: УАОБОООКТ 




































No. Part Number 


No. Part Number 








No. Part Number 
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No. Part Number 









1 AN3620SA MN4001BS MN74HC173S 73 NJM386M 

2 AN3821K 26 MN4011BS 50 MNHC174S 74 NJM4558M-P 

3 AN3830KA 27 MN4013BS 51 MN74HC20S 75 NJM4560MD 

4 AN3920K 28 MN4028BS 52 MN74HC21S 76 NJM592M8 

5 AN3922NS 29 MN4030BS 53 MN74HC221S 77 PU3220 

6 AN6209S 30 MN4049BS 54 MN74HC240S 78 PU4213 

7 AN6298NS 31 MN4050BS 55 MN74HC244S 79 SN76670N 

8 AN6306S 32 MN4051BS 56 MN74HC257S 80 TATO60AP 

9 AN6308S 33 MN4052BS 57 MN74HC273S 81 TL1451CNS 
10 ÀN6330 34 MN4053BS 58 MN74HC27S 82 UPC1519HA 
11 AN6336S 35 MN4071BS 59 MN74HC32S 83 UPC4558G2 
12 AN78L05 36 MN4081BS 60 MN74HC373S 84 UPD41101C 

13 AN78L09 37 MN4538BS 61 MN74HC374S 85 UPD41102C 
14 AN78N05 38 MN51040VZB 62 MN74HC74S 86 UPD65022G046 
15 BA301 39 ММ74НС005 63 MN74HC86S 87 UPD65030G070 
16 BA6149LS 40 MN74HC02S 64 MN74HCU04S 88 UPD65040G155 
17 BA6238AU3 41 MN74HCO03S 65 NE5534D 89 UPD65042G024 
18 DN74LS123S 42 MN74HCO08S 66 NJM082BM 90 UPD71054G 

19 DN74LS221S 43 MN74H133S 67 NJM1496M 91 UPD71055G 
20 НА19211 МР 44 MN74HC138S 68 NJM2068MD 92 UPD7503G597 
21 M51951AML 45 MN74HC153S 69 NJM2902M 93 UPD78C11G313 
22 MB40778P 46 MN74HC157S 70 NJM2903M 94 UPD41101C1A 
23 MC34051P 47 MN74HC161S 71 NJM2904M 
24 MN1237A 48 MN74HC164S 72 NIM3ISM |. а рате 


Total Pieces 94 


Kit Number: 
Description: 


No. Part Number 


No. Part Number 
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VAU650IC1 KIT 


No. Part Number 


Complete Integrated Circuit Kit for AU-650, kit contains 1 of each piece. 
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No. Part Number 


1 AM26LS31 51 F74FO00PC 10]  HD75451AP 151 MC74HC86N 

2  AM26LS32 52 F74F02PC 102 HD75452P 152 MM74HC221AN 

3 AN236 53  F74F04PC 103  HI-201-5 153 MN1227A-M 

4 AN360 54 F74F08PC 104 HM6116LP-2 154 MNA4001BS 

5  AN3920K 55 F74F109PC 105  HM6148HP-55 155 MN4013BS 

6 — AN3922NS 56 F74F151PC 106  LH0082A 156 MN4015BS 

7 | AN6041 57 F74F157PC 107  LH0088A 157 MN4030BS | 

8  AN608P 58 F74F244PC 108 LM318N 158 MN4049BS | 

9 АМ№10Р 59 F74F374PC 109 LM733CN 159 MN4053BS 

10 АМ№12 60 Е74Е74РС 110 М54514АР 160 MN4071BS 

11  AN6298NS 61 НА-4905-5 111  M54517P 161 ММ№4081В5 

12 АМ6306 62  HA17082PS 112 M5L8279P-5 162 MN4516BS 

13 АМ6308 63 HA17084P 113 M74ALS161AP 163 ММ№4528В5 

14 AN6330 64 HA17902P 114 M74LS133P 164 MN4538BS 

15  AN6346N 65 НА19209Р 115 МВ40778Р 165 MN51040VZB | 

16 AN640G 66 HD10124 116 МВ8464А8015К 166 MN6064R | 

17 AN6558 67 HD10125 117 МС1414Р 167 MN6067AF 

18 | AN6857N 68  HD14070BP 118 MC1445L 168  MN6168VIA 

19  AN6914 69  HD14077BP 119 MC1495L 169 MN6631A 

20 АМТ781,05 70 HD14538BP 120 MC1496P 170 MN'74HCO0S 

21 AN78L06 71  HD7406P 121 МС1648р  . 171 MN74HCOE&S 

22 AN78L07 72 HD7407P 122 MC74HCOON 172 МЬ74НС1385 

23 AN78L09 73 HD7417P 123  MC74HCO2N 173 MN74HCl4S  ' | 

24 АМ78М05 74 HD74HC93P 124  MC74HCO4N 174 MN74HC1578 | 

25 АМ78М09 75  HD74LSO0P 125 MC74HCO8N 175 МК74НС1615 | 

26 АМ78М05 76 HD74LS02P 126 MC74HC107N 176 MNT74HC161S ! 

27 АМ78М09 77 HD74LS04P 127  MC74HC138N 177 MN74HC1745 | 

28 АМ791,05 78 HD74LS08P 128 MC74HC139N 178 MNT74HC20S | 

29 AN79L06 79 HD74LS109AP 129 MC74HC153N 179 MN74HC21S 

30 АМ791.07 80 HD74LS112P 130 МС74НС154М 180 MN74HC32S | 

31 АМ791,09 81 HD74LS11P 131  MC74HC157N 181  MN74HC373S | 

32 АМ79М05 82 HD74LS123P 132 MC74HC161N 182 MN74HC3745 | 
- 33 АМ79М09 83 HD74LS148P 133 MC74HC164N 183 MN74HCT74S | 

34  BA301 84 HD74LS157P 134 MC74HC20N 184 MN74HCU04S | 

35 BA6238A 85 HD74LS161P 135 MC74HC221N 185 MSM71056 | 

36 CA3054 86 HD74LS164P 136 MC74HC244N 186 М5М75021 | 

37 САЗ127Е 87 HD74LS166P 137 MC74HC266N 187 NJM2903M. Ж | 

38  СХ22013 88 HD74LS175P 138  MC74HC273N 188 NJM4556D | 

39 10558605 89 HD74LS221P 139 MC74HC32N 189 8874978 

40  DAC1222LCN 90 HD74LS273P 140 MC74HC373N 190 SN74LS33N 

41 | DN74LSO4NS 9 HD74LS293P 141 MC74HC374N 191 SN74LS624N 

42  DN74LS08NS 92 HD74LS30P 142 MC74HC393N 192 SN75468N | 

43 DN74LS109S 93 HD74LS374P 143 MC74HC4040N 193 TA7357P 

44  DN74LS123S 94 HD74LS37P 144 MC74HC4051N 194 TC74HC191F | 

45 DN74LS161AS 95 HD74LS7AP 145 MC74HC4053N 195 ТСТАНС4538Е  : 

46 | DN74LS221S 96 HD74LS86P 146  MC74HC4538N 196 TC74HC540F : 

47 DN74LS273S 97 HD74LS92P 147 MC74HC540N 197 TC74HCTO4P | 

48 DN74LS283S 98 HD74S04P 148 MC74HC574N 198 TC74HCU04P 

49 DN74LS74ANS 99  HD74S133P 149 MC74HC74N я 

50 DN74LS86S 100 HD75110P 150 MC74HC85N Continued on next page | 
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Kit Number: VAU650ICI1KIT (Continued) 


No. Part Number No. Part Number No. Part Number Мо. Part Number. 


199 TD62781AP 217 ЏРС4084С 235 UPD4049UBC 253 UPD4584BC 
200 TEAO0665T 218 UPC451C 236 UPD4050BC 254 UPD5200C 

201 ТІ,072 219 UPC4557C 237 UPD4051BC 255 UPD5201C 

202 TLO82CP 220 UPC4558C 238 UPD4052BC 256 UPD65010CW74 
203 TL431CLPB 221 UPC4560C 239 UPD4053BC 257 UPD65040G144 
204 ТІ,601 222 UPC4741C 240 UPD4066BC 258 UPD7001C 

205 ТІ6ОТСР 223 UPD1519AG 241 UPD4071BC 259 UPD7011C 

206 TL7705CP 224 UPD4001BC 242 UPD4073BC 260 UPD7503G597 
207 TL810C 225 UPD4011BC 243 UPD4081BC 261 UPD780C-1| 
208 TL820C 226 UPD4013BC 244 UPD4082BC 262 UPD7810CW 
209 UPC311C 227 UPD4015BC 245 UPD4094BC 263 UPD8039HLC 
210 UPC319C 228 UPD4020BC 246 UPD41101C 264 UPD8251AFC 
211 UPC324C 229 UPD4021BC 247 UPD4175BC 265 UPD8253C-2 
212 UPC339C 230 UPD4024BC 248 UPD4516BC 266 UPD8255AC-2 
213 UPC358C 231 UPD4027BC 249 UPD4526BC 267 UPD82C43C 
214 UPC393C 232 UPD4028BC 250 UPD4528BC 

215 UPC398C 233 UPD4030BC 251 UPD4532BC 

216 UPC4082C 234 UPD4040BC 252 UPD4538DG | SS ee 


Total Pieces 267 





| Kit Nuraber: VAUA400MIKIT 
Description: Maintenance Kit for AU-400 


No. Part Number Description Pieces No. Part Number Description Pieces 


1  VXL1554 PINCH ROLLER ARM UNIT 1 14  VXA2802 PINCH SOLENOID UNIT 1 
2 VXA2752 S.BRAKE UNIT 1 15 VSJ0075 BRAKE SOLENOID 1 
3 УХІ1541 T. BRAKE ARM UNIT 1 16  VBR0114 A/C HEAD 1 
4  VXZ20239 SOFT BRAKE UNIT 1 17 УЕМ0266 CAPSTAN UNIT 1 
5  VDV0162 LOADING BELT 1 18 | VBS0040 F/E HEAD 1 
"6 VXL1606 РІ ARM UNIT 1 19 EVQWUS002 REC INHIBIT SW 1 
7 VXP0819 РЗ &P8 ROLLER UNIT 2 20 VSH0031 SWITCH 3 
8  VDP1100 Р4 & P10 ROLLER 2 21 VSH0026 LEAF SWITCH 1 
9  VXP0845 Р5 ROLLER UNIT 1 22 VEM0270 LOADING MOTOR 1 
10 'VXP0816 Р6 & Pli ROLLER UNIT 2 23 VXA2925 TENSION PLATE SPRING 71 
11 VXP0847 РТ ROLLER POST UNIT 1 24  VXRO151 S. REEL UNIT 1 
12 VXP0815 P9 ROLLER UNIT 1 25  VXR0153 T. REEL UNIT 1 
13 VDB0835 THRUST BEARING 1 26 VSE0035 HOUR METER 1 


Total Pieces 31 


NOTE: UPPER DRUM NOT INCLUDED IN AU-400 MAINTENANCE KIT. 
ORDER UPPER DRUM VEH0358 SEPARATELY. 
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Kit Number: VAU500M1KIT 
Description: Maintenance Kit for AU-500 












No. Part Number Description Pieces No. Part Number Description Pieces 











16 | VEMO275 CAPSTAN UNIT 

17 VB20040 F/E HEAD 

18° EVQWUS002 REC INHIBIT SW 

19 VSH0031 SWITCH 

20 VSH0034 LEAD SWITCH 

21 VEM0270 LOADING MOTOR 
VXA2925 TENSION PLATE SPRING 
23 VXR0160 S. REEL UNIT 

24 VXRO0161 T. REEL UNIT 

25 VSE0035 HOUR METER 

26 VEM0274 UP DOWN MOTOR 

27 VXR0163 SMALL CASS. REEL UNIT 
28 VSJ0077 T. BRAKE SOLENOID 

29 VXP0849 IDLER GEAR UNIT 


Total Pieces 37 


NOTE: UPPER DRUM NOT INCLUDED IN AU-500 MAINTENANCE KIT. 
ORDER UPPER DRUM VEH0358 SEPARATELY. 


VXL1554 РІМСН ROLLER ARM UNIT 
VXL1574 | S. BRAKE UNIT 

VXL1575 Т. BRAKE ARM UNIT 
VDV0162 LOADING BELT 
VXL1606 РІ ARM UNIT 

VXP0819 P3 & P8 ROLLER UNIT 
VDP1100  P4&P10ROLLER 
VXP0845 P5 ROLLER UNIT 
VXPO816 = P6 & P11 ROLLER UNIT 
10 VXP0847 P7 ROLLLER POST UNIT 
11 VXP0815 P9 ROLLER UNIT 

12 VDB0835 THRUST BEARING 

13 VXA2857 PINCH SOLENOID UNIT 
14 VSJ0075 BRAKE SOLENOID 

15 VBRO115 А/С HEAD 





со 0o -1 с AIR WN н 
ке HF o кә ка КО ка М NO н на на на ра 
~ 
~ 










Ки Number: VAU650MI KIT 
Description: Maintenance Kit for AU-650. 


Мо. Part Number Description Pieces No. Part Number Description Pieces 


VEMO227 CAPSTAN MOTOR 

VSJ0068 BRAKE SOLENOID 
VSJ0070 LOADING LOCK SOLENOID 
VRD0030 LOADING MOTOR 
VEM0228 FRONT LOADING MOTOR 
VEM0264 LOADING MOTOR (SMALL) 
VSH0026 LEAF SWITCH 

VXP0757 SUB LOADING GEAR 
VXP0820 POST ROLLER 

VXP0821 POST ROLLER 

VXP0822 POST ROLLER 

VXP0823 POST ROLLER 

VXP0824 POST ROLLER 
EVQWUS002 DETECTION MICROSWITCH 
VSH0034 LEAF SWITCH 


VXL1288 PINCH ROLLER 

VLL0019 CARRIAGE ILLUM. LED 
VDV0156 LOADING MOTOR BELT 
VDV0157 FRONT LOADING MOTOR BELT 
VSE0041 HOUR METER 

VRD0031 SUPPLY REEL MOTOR 
VRD0032 TAKE UP REEL MOTOR 
VBS0040 FULL ERASE HEAD 
VXP0656 TR ENCODER UNIT 
VXL1280 SUPPLY MAIN BRAKE 
VXL1475 TAKE UP MAIN BRAKE 
VXS0074 BRUSH UNIT 

VXS0066 SLIP RING 

VSJ0069 PINCH ROLLER SOLENOID 
VBR0113 A/C HEAD 


о О-О ON н 


M кз һә ке ка ко Ка на Im ва HI ра а су а 
јавне LIE CIS 


— — — = — == -— 


Total Pieces 


NOTE: UPPER DRUM NOT INCLUDED IN AU-650 MAINTENANCE KIT. 
ORDER UPPER DRUM VEH0357 SEPARATELY. 
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Kit Number: VFK0356A 


| Description: МП Alignment and Maintenance Tool Kit, kit contains 1 of each piece. 


No. Part Number 


OOrNIDN AR WON HE 








VFK0293 
VFK0357 
VFK0358 
VFK0359 
VFK0136 
VFK0363 
VFK0373 
VFK0133 
VFK0134 
VFK0354 
VFK0325 
VFK0287 
VFK0296 
VFK0326 
VFK0343 
УЕК27 
MOR265 
VFK0353 


VFK0361 
VFK0362 


УЕКО405 


УЕКО406 TEST FIXTURE AU-500 

VFK0384 COMP. IN CABLE (1) AU-500 

VFK0385 COMP. IN CABLE (2) AU-500 

VFK0408 COMP. IN CABLE AU-650 

VFK0409 COMP. OUT CABLE  AU-650 
ALIGNMENT TAPES 

VFM7085EAC ALIGNMENT TAPE (SMALL) 





VFM708EAG ALIGNMENT TAPE 


Description 


POST ADJUSTMENT TOOL 
ECCENTRIC DRIVER (1) 
ECCENTRIC DRIVER (2) 
ECCENTRIC DRIVER (3) 
FINE ADJUSTMENT DRIVER 
POST HEIGHT GAUGE 
TENSION GAUGE 

DIAL TORQUE GAUGE 
ADAPTOR FOR УЕКО133 
ADAPTOR FOR УЕКО! 33 


HEAD DRUM ECCENTRICITY GAUGE 31 


ECCENTRICITY GAUGE HOLDER 
RT GAP SPACER 

HEX WRENCH SET 

INSPECTION LIGHT AND MIRROR 
HEAD CLEANING STICK 
MORLYTON GREASE 

HEAD ECCENTRICITY GAUGE 
HOLDER 

DUMMY PLUG (1) LARGE CASS. 
DUMMY PLUG (2) SMALL CASS. 








TEST FIXTURE AU-400 








(LARGE) 









No. Part Number Description 

MECH. NEUTRAL ADJ PLATE 
RETAINING RING REMOVER 
PHILIPS DRIVER (MAGNETIC) 
PHILIPS DRIVER (LARGE) 
PHILIPS DRIVER (SMALL) 
SCREW DRIVER 

TRIMMER ADJ DRIVER 

CORE ADJ DRIVER 

TWEEZERS 

NUT DRIVER 

LONG NOSE PLIERS 

DIAGONAL CUTTER 

A/C HEAD ADJ CONNECTOR 

BIAS CURRENT ADJ CONNECTOR | 
CARRYING CASE | | 
HEX WRENCH (SET) | 
А/В BIAS CURRENT CONNECTOR ` 
POST ADJUSTMENT TOOL | 
LTC REC CUR. CONNECTOR 


21 УЕК0352 
22 VFK0335 
23 VFK0336 
24 ‘VFK0337 
25 "VFK0366 
26 VFK0367 
27 VFK0338 
28 VFK0368 
29 VFK0369 
30 'VFK0370 
МЕКОЗ7 
32 VFK0372 
33 VFK0364 
34 VFK0365 
35 УЕКОЗ55 
36 УЕК0410 
37 VFK0386 
38 VFK0329 
39 УЕК0411 





Total Pieces 39 





Description: MII Connectors 





No. Part Number 









Description 


1 VJP1921 12P CONNECTOR (MALE) 

2  VJS1922 12P CONNECTOR (FEMALE) 
3 VJP1975 26Р CONNECTOR 

4  VJP1578 9P CONNECTOR 

5 VJP0261 9P CONNECTOR CASE 

6 VJP2106 50Р CONNECTOR 





NOTE: 1. All above items are available individually. Order by part number. "n 

2. MII Tool Kit provides space for but does not include Alignment Tape(s). Order desired | 
tapes individually, by part number. 

Small Alignment Tape - VFM7085EAC 

Large Alignment Tape - VFM7084EAG 

3. MII Tool Kit does not include a Tentelometer. Order Model T2-H5-UMS from: 


Tentel 

1506 Bell Avenue 
Campbell, CA 95008 
(408)-379-1881 


Panasonic Broadcast Systems Company 


* REV C 


MII SUPPORT PARTS 
Sof een Т  ueermer race 





AU-400 PCB KIT VAU400PC2KIT 4,254.98 


















AU-500 PCB KIT VAU500PC2KIT 6,559.58 

















AU-650 PCB KIT VAU650PC3KIT 21,998.37 























VAU400TD1KIT 





AU-400 TRANSISTOR/DIODE KIT 60.58 











80.44 







VAUS500TD1 KIT 





AU-500 TRANSISTOR/DIODE KIT 


















156.18 





AU-650 TRANSISTOR/DIODE KIT VAU650TDIKIT 








VAU400IC1 KIT 689.76 






AU-400 IC KIT 











AU-500 IC KIT VAUS00IC1 KIT 955.49 
















VAU650IC1 KIT 2,178.62 


AU-650 IC KIT 















































































































































































































































10 |А0-400 MAINTENANCE KIT VAUA00M1KIT 1,660.16 
AU-400 UPPER DRUM (VIDEO HEAD) VEH0358 6 | 
11 _ | AU-500 MAINTENANCE KIT VAU500M1KIT 7 
AU-500 UPPER DRUM (VIDEO HEAD) VEH0358 798.48 7 
1 
12  |AU-650 MAINTENANCE KIT VAU650M1KIT 3,724.34 7 
AU-650 UPPER DRUM (VIDEO HEAD) VEH0357 1,777.21 7 
13 |MII TOOL KIT VFK0356A 2,675.00 8 
14 | MII ALIGNMENT AIDS: 
TEST FIXTURE (AU-400) VFK0405 8 
TEST FIXTURE (AU-500) VFK0406 8 
COMPONENT IN CABLE (1) VFK0384 8 
COMPONENT IN CABLE (2) VFK0385 8 
COMPONENT IN CABLE VFK0408 Bae 
COMPONENT OUT CABLE VFK0409 8 
ALIGNMENT TAPE (SMALL) VFM7085EAC 8 
ALIGNMENT TAPE (LARGE) VFM7084EAG 8 
15  |MII CONNECTORS: 
12 PIN CONNECTOR (MALE) (CABLE) VJP1921 8 
12 PIN CONNECTOR (FEMALE) (CABLE) | VJS1922 28 | 
26 PIN CONNECTOR VJP1975 8 | 
9 PIN CONNECTOR VJP1578 8 | 
9 PIN CONNECTOR CASE VJP0261 8 
50 PIN CONNECTOR VJP2106 8 | 
Panasonic Broadcast Systems Company 9 


REVC " 


MII SUPPORT PARTS 
NEW KIT NO. 


DEALER 
DESCRIPTION & PARTS NO. PRICE 
AU-400 PCB KIT VAU400PC2KIT 


AU-500 PCB KIT VAU500PC2KIT 5,247.67 






























VAU650PC3KIT 





AU-650 PCB KIT 17,598.69 


















VAU400TD1KIT 48.45 





AU-400 TRANSISTOR/DIODE KIT 








VAU500TD1 KIT 64.35 











AU-500 TRANSISTOR/DIODE KIT 














AU-650 TRANSISTOR/ DIODE KIT VAU650TD1KIT 124.90 











AU-400 IC KIT VAU400IC1 KIT 551.80 















VAUS500IC1 KIT 764.39 







AU-500 IC KIT 






















VAU650IC1 KIT 





AU-650 IC KIT 1,742.90 

















AU-400 MAINTENANCE KIT VAU400M1 KIT 1,328.13 
AU-400 UPPER DRUM (VIDEO HEAD) VEH0358 638.79 











AU-500 MAINTENANCE KIT 
AU-500 UPPER DRUM (VIDEO HEAD) 


VAU500M1 KIT 1,576.96 


VEH0358 638.79 


VAU650M1 KIT 2,979.47 
VEH0357 1,421.77 










AU-650 MAINTENANCE KIT 
AU-650 UPPER DRUM (VIDEO HEAD) 


















MII TOOL KIT VFK0356A 2,140.00 
























MII ALIGNMENT AIDS: 









































































TEST FIXTURE (AU-400) VFK0405 
TEST FIXTURE (AU-500) УЕКО406 
COMPONENT IN CABLE (1) VFK0384 
COMPONENT IN CABLE (2) VFK0385 
COMPONENT IN CABLE VFK0408 
COMPONENT OUT CABLE VFK0409 
ALIGNMENT TAPE (SMALL) VFM7085EAC 
ALIGNMENT TAPE (LARGE) УЕМ7084ЕАС 








МП CONNECTORS: 













































12 PIN CONNECTOR (MALE) (CABLE) VJP1921 
12 PIN CONNECTOR (FEMALE) (CABLE] УЈ51922 
26 PIN CONNECTOR VJP1975 
9 PIN CONNNECTOR VJP1578 
9 PIN CONNECTOR CASE VJP0261 
50 PIN CONNECTOR VJP2106 


4n Danoacnnir Втаайсая Svstems Сотрапу 


AU-650 Maintenance Chart 


REGULAR MAINTENANCE 


The purpose of periodic maintenance is to preserve the functioning of this machine throughout its useful life. The 
user or service dealer should perform these maintenance procedure regularly to ensure that maximum utility is 


obtained from the machine. 


REGULAR MAINTENANCE 15 


The VCR is a complicated piece of equipment. It contains many belts, rollers, heads etc., which become worn, and 
deteriorate as time goes by, causing trouble. Dust and dirt will also impede the proper functioning of the machine. 


In light of this, it is very important that overall mai 


maintain the functions of the VCR, and to avoid accidental problems. This maintenance should also be performed after 


any repairs are done on the equipment. 


REGULAR MAINTENANCE 15 


NECESSARY 


ntenance be done according to the maintenance chart to 


RECOMMENDED 


The VCR used for broadcast applications requires particular attention for several reasons. The installation 


conditions and applications are not always the best. Long use times, or poor environmental conditions may adversely 


affect the lifespan and performance of the machine. Regular maintenance assures that the purchaser obtains the 


maximum value for his expenditure. 
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Pinch Roller VXL1288 


Slip ring УХ50066 
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Supply Brake Solenoid | У5.70068 


Take up Brake Solenoid 
Pinch Solenoid VSJ0069 
Loading Lock Solenoid 










A/C Head 


Drum unit 


Loading Motor 


VRD0030 
VEMO228 


Front Loading Motor 


Loading Motor (small) 





VSH0026 
VXP0757 


Leaf Switch 
Sub Loading Gear 


VDV0156 
VDV0157 


VDB0820, 0821 
ҮрВ0822, 0823 
VDB0824, 


Loading Motor Belt 


Front Loading Motor Belt 


Post Bearing (Р1-Р12) 


Carriage Illumination LED | VLLOO19 Ш 
ҮЕМ0264 B 
Detection Microswitch | EVQWVSOO02 | | 


























VSE0041 





Hour Meter 
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1. DISASSEMBLY PROCEDURES 


2 Screws (C) 
одаи 


1-1. Removal of The Top Panel 


1. Turn the power switch OFF. 
2. eee the 4 screws (A) and remove the Top 
anels. 


2 Screws (D) 
Completed Loading Position 





Fig. 1-2-2 Front Loading 


1-3. Removal of The Bottom Panel and Bottom 
P.C.Boards. 


1. Unscrew the 9 screws (А) and remove the bottom 
panel. 





Fig. 1-1 Front Panel 


1-2. Removal of The Front Loading Unit 


1. S BEN the 4 screws (A) and pull the Front 
anel. 

2. Unscrew the 4 screws (B) and remove the 
Carriage Plate. 


Bottom Panel 





2 Screws (B) Connector (E) 
Fig. 1-3-1 Bottom Panel 


2. Unscrew the 2 screws (B) and remove the VITC 
unit and servo drive: P.C.Boards. 


Motor Board (S) 


Servo Drive 





ве 
сагпаде 
Fix plate (C) 2Screw(A) 
Mot 
Fig. 1=2-ї. "ront Loading Board (L) 
| Vitc Unit 
3. Unscrew the 4 screws (F) on the side panel and 
pull the front panel as shown in figure 1-1. E 
4. Remove the 2 screws (C) on the chasiss as shown 
in figure 1-2-2. қ i 
5. ium пи, _ front rondon motor by hand until 
ront loading is completed. Fig. 1-3-2 Bottom P.C.B. 
6. Remove the 2 screws (D) and connector (E) and У HO 


then carefully lift the front loading until up 
and remove. 


№ 


Major Mechanical Parts Replacement Procedures 
General 


1 parts are replaced, pay attention 
to the following notes: 


(1) Always turn the power off before the 
replacement. 

(2) Perform necessary adjustments after the part 
is replaced. 

(3) Use proper hand tools or fixtures. 

(4) Be sure to clean the parts after replacement. 

Also when the mechanical parts аге replaced, 

follow the replacement procedures (sequences). 

1. Upper Drum Replacement 
The replacement апд centering adjustment 


procedures of the upper drum are described in 
the mechanical adjustment procedures section. 
After the replacement, perform the following 
electrical adjustments. (use the instructions 
described in other sections of this manual) 


START 


PG Shifter Adjustment 


Rec. shifter Adjustment 


CTL Head Horizontal 
Adjustment (X-value) 


Position Confirmation and 


Y.C RF Input Level Confirmation and Adjustment 
R/P Head Amp. Balance Confirmation and Adjustment 
Play Head Amp. Balance Confirmation and Adjustment 


Y RF Input Level Confirmation and Adjustment 


C RF Input Level Confirmation and Adjustment 





Y PB Equalizer Confirmation and Adjustment 


ENCODER Frequency Adjustment 








C PB Equalizer Confirmation and Adjustment 
Rec Current Adjustment 
Y Rec Amp. Frequency Response Adjustment 


C Rec Amp Frequency Response Adjustment 


END 


2-3 








2. Reel Motor Replacement 
Tool : Hex Wrench (VFK76) 
Removal 
1. Remove the front loading unit. 
2. Turn the small cassette loading motor by hand 


untill the sub-loading gear is disengaged from 
the small reel table as shown in figure 2-1. 


Sub Loading Gear 


Loading Motor 


Fig. 2-1 Sub Loading 

3. Remove the e-ring and remove the sub loading 
gear. 

4. Loosen the 2 hex screws (А) and remove the 
supply and takeup reel tables and the 2 
springs. (Be sure not to loose these springs) 

5. Remove the bottom panel of the unit, capstan 
drive and power regulator board. 

6. Disconnect the connectors (B) and (С). 

7. Remove the 6 screws (D) and remove the reel 


motors from below. 


Screw (A) 


Fig. 2-2 Reel Table 


Bottom 
Side Shasis 


6 Screws (D) 


Fig. 2-3 Reel Motor 


Installation 
1. Follow the removal steps in inverse order. 


2. Insert the reel table all the way in and fasten 
the hex screw (A) temporarily. 


3. Perform the following adjustments. 


4. Pinch Roller Replacement. 
Removal 


Reel Height Adjustment 1. Rotate the loading belt (A) by hand and move 
the pressure roller in front as shown in figure 


4-1. 
Confirmation of tape tension 
2. Remove the e-ring (C) by using the tweezers. 


REV Search Reference Confirmation & Adjustment 3. Remove the pressure roller unit (B). 


Installation 


1. Install a new pressure roller unit and hook the 
High Speed Startup Torque Confirmation 8 Spring. 


Adjustment 2. Turn the power on and insert a blank cassette. 
Playback the tape and observe the tape path. 


X32 Search Mode Confirmation and Adjustment Be sure that no tape curling occurs at any 
post. 
TR FG Duty Confirmation and Adjustment NOTE: When replace the pinch roller, be sure not 
to loose the washer. 


END 


E-ring (C) Loading Вей (А) 


3. Main Brake Replacement 


Removal 


— 


Remove the front loading unit. 


n 


Remove the spring (B) by using tweezers. 


e 


Remove the E-ring (K) and Remove the main 
brake (C). 


Roller Unit (B) 








Fig. 4-1 Pinch Roller 


5. Carriage lllumination LED Replacement. 
Removal 


1. Remove the 4 screws (А) and remove the carriage 
fix plate (C). 


2. Remove the 2 screws (B) and remove the ГЕС 
cover. 


3. Unsolder LED leads and remove the LED. 


Main Brake 1 Brake U 





Fig. 3-1 Main Brake 


Installation 


2 Screws 


1. Perform steps 3 and 2 in that order. p 


2. Perform the main brake confirmation апа 
adjustment (See mechanical adjustment section). 





Fix plate 
2 Screws (B) 2 Е (C) 





Fig. 5-1 Carriage Illumination LED 


Installation 


1. Reverse the previous steps. 


6. Front Loading Belt Replacement 
Removal 


1. Remove the belt from the wormgear shaft side 
pulley. 


2. Remove the belt from the motor side. 
Installation 


1. Install the new belt in reverse order. 


2. Clean the belt after replacement. 





Fig. 6-1 Front Loading Belt 


7. Loading Belt Replacement. 
Removal 


1. Remove the loading belt to direction (A) as 
shown in figure 7-1. 


Installation 


1. Put new loading belt onto the loading motor 
first as shown in figure 7-2. 


2. Then put it onto the wormgear pulley as shown 
in figure 7-2. 


3. Clean the belt after replacement. 


Warm Gear 


Loading Motor 


Fig. 7-2 Loading Belt (2) 





8. Timer Roller Replacement. 
Tool : Hex Wrench (VFK76) 
Removal 

1. Remove the front loading unit. 


2. Remove the 3 screws (A) and remove the turn 
roller lifter (B). 


3. Remove the 4 screws (C) and remove the inclined 
base unit (D). 


4. Remove the 2 screws (H) and remove the timer 
roller encoder PCB (G) in the arrow direction 
as shown in figure 8-1. 


5. Remove the screw (E) remove the sub-loading 
cover (F) by turning the roller arm (1) in the 
arrow direction as shown in figure 8-1. 

6. Loosen the flange (J) and remove the timer 
roller unit. (Be sure not to loose the spring. 

Do not loosen the hex screw) 
Installation 
1. Follow the removal steps in inverse order. 


2. After the installation, perform the following 
adjustments. 


START 


Timer Roller Confirmation and Adjustment 


Speed Change Switching Confirmation 


TR FG Duty Confirmation and Adjustment 











Fig. 8-2 Timer Roller 


9. Drum Unit Replacement 


Removal 


1. Disconnect the connectors (А), (В), (С) and (D) 
as shown in figure 9-1. 





Fig. 9-1 Drum’s Connectors (1) 


2. Take the bottom plate off and remove the 


capstan drive and МТС Unit. 


3. Disconnect the 2 connectors (E) as shown 
figure 9-2. 


4. Remove the 3 screws (F) and remove the drum 
assembly from the other side. (tape transport 


side) 


3 Screws (F) 


2 Connectors (Е) 


Fig. 9-2 Drum Unit 


Installation 


1. Install new head drum assembly. 


(Do not touch the surface of the head drum 


where tape contacts) 


2. Tighten the 3 screws (Е) evenly. 
(recommended driver torque ——— 8 Каст) 


3. Reconnect the connectors that where removed 


during the removal. 
4. Clean the head drum. 


5. Perform the following confirmations 


adjustments. 





START 





Rec Shifter Confirmation and Adjustment 





A/C Head Height Confirmation and Adjustment 


Linearity Confirmation and Adjustment 





Audio Head Azimuth Confirmation and Adjustment 


CTL Head 
Confirmation and Adjustment 


Horizontal Position (X-Value) 


PG Shifter Confirmation and Adjustment 


Rec Shifter Confirmation and Adjustment 


END 


10. Post Bearing Replacement (Except P10 post) 


Removal 


- 


Remove the front loading unit. 


2. Remove the upper flange of the post. Do not 
loose the hex screw when the upper flange is 
removed. 

3. Remove the post roller unit and remove the post 
bearing (B). 

(Be sure not to loose the post SPRING (D) 
lower flange (E) and collar (F) as shown in 
figure 10-1.) 

Installation 

1. Install new post bearing. 

(Pay attension to the post bearing collar (С) 
installation) 

2. Screw in the upper flange (A). 

(Do not touch to the hex screw) 
3. Clean the post. 
4. Run a blank cassette and check tape path. Then 


adjust the tape linearity. 


co 06 = 


в е 
о а 
HB 


I 


за фо 
за Do 


з кфо 





Fig. 10-1 Post Bearing 
NOTE: When replacement of the posts don't to 
replace the all posts and replace each 
posts. 


11. P10 Post Bearing Replacement 
Removal 


1. Remove the e-ring (B) as shown in figure 11-1. 
(Do not drop the e-ring while removing it) 


2. Remove the P10 post unit (A). 
(Do not loose spring and washers) 


3. Refer to the previous post bearing replacement 
section. 
Installation 


1. Refer to the previous post bearing 
section. 


replacement 


2. Hook the spring unit. 


Replace the e-ring ( 


(C) to the P10 post 
B) 


3. Run a blank cassette and check tape path. 
Then adjust the height of P10 post. 


P10 Post 


Unit (А) */ 
n /* 





Fig. 11-1 


P10 Post Bearing 





12. Pressure Roller Solenoid Replacement 
Removal 


1. Remove the 3 screws (B) and remove the pinch 
solenoid. 


Installation 


1. After installation, 


pinch roller. 
section) 


adjust the pressure of the 
(refer to mechanical adjustment 





Fig. 12-1 Pressure Roller Solenoid 


13. A/C Head Replacement. 


Removal 


1. It will be necessary to move the pinch roller 
from іп front of the A/C head to aid 
replacement. The software has a program that 
will move the loading ring sufficiently CCW to 
allow cleaning and replacement. Without a tape, 
press any two of the three buttons above the 
search dial simultaneously. To exit this mode, 
hit "eject" or power off. 


2. Remove the two screws (A) as shown in 


figure 
13-1 and remove the A/C head assembly. 


3. (i) ove the shield plate by removing two screws 


4.  Unsolder leads as needed. 


2 Screws (A) 


Fig. 13-1 А/С Head Unit 


-—— — Shild Plate 





Fig. 13-2 A/C Head 


YELLOW 


WHITE PINK 


WHITE BLACK WHITE BLACK WHITE 


TRANSPARENCY 


Fig. 13-3 А/С Head Connectors 


Installation 


1. Install the new A/C head and tighten the two 
screws (A). 


2. Solder leads аз needed. 
drawing) 


(refer to wiring 


3. Reinstall 
assembly. 


4. Clean the surface of the A/C head. 


the shield plate onto the А/С head 


5. Perform the following adjustments. 






START 















14. Full Erase Head Replacement 
Removal 
1. Unsolder 2 leads on the erase head. 


2. Remove the 2 screws (A) and remove the full 


erase head assembly. 
3. Remove the screw (B) and remove the head. 


NOTE: Be sure not to loose the spacer. 


2 Screws (A) 





Fig. 14-1 Full Erase Unit 


R 


(в) 


Fig. 14-2 Full Erase 






Installation 
1. After installing the head, perform the 
following. 
START 
Master OSC confirmation and Adjustment. 













Full Erase Head Current Confirmation and 


Adjustment. 


15. Capstan Motor Replacement. 
Removal 


1. Remove the bottom cover and remove the servo 
drive PCB and VITC unit. 


2. Disconnect connectors A,B,C and D. 


3. From the top side, remove the 2 screws (E) and 
remove the full erase head unit. 


4. Remove the screw (С), loosen the screw (H) and 
move the stoper lever (1) in the direction of 
the arrow. 


5. Remove the 3 screws (J) from the top side and 
remove the capstan motor from the bottom. 





Fig. 15-1 Capstan Motor Connectors 


Screw (H) 


Screw (G) 


2 Screws (E) 


Fig. 15-2 Capstan Motor Unit 








3 Screws (J) 


Fig. 15-3 Capstan Motor 


Installation 
1. Follow the removal steps in inverse order. 


2. After installation, 
adjustments. 


perform the following 






START 









16. Brake Solenoid Replacement 
Removal 


1. Remove the bottom plate, Servo drive PCB апа 


VITC unit. 
2. Disconnect connectors P428 and P429. 
3. Remove the front loading unit. 


4. Remove the 4 screws (A) and 
supply and takeup brake cover plates. 


remove 


5. Remove the 4 screws (B) and remove the supply 
and takeup solenoids. 


Reel Motor 





Fig. 16-1 Main Brake Connectors 


Ka 
4 Screws (В) Screws (A) 





Fig. 16-2 Main Brake 


Installation 
1. Follow the removal steps in inverse order. 


2 After installing the brake solenoid, 
the following adjustments. 


START 
Main Brake Confirmation and Adjustment 


Main Brake Position and Torque Confirmation and 
Adjustment. 


perform 














the 
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17. Loading Lock Solenoid Replacement. 


Removal 


1. 





Fig. 17-1 


Remove the bottom plate, servo drive P.C.B. and 
VITC unit. 


Disconnect P403 and P405 connectors. 


Turn the power ON and press 2 buttons above the 


search dial simultaneously to move the ring 
cow. 

Turn the power switch OFF. 

Remove the 2 screws (A) and remove the loading 


lock direction unit. 


Remove the 2 screws (В) and remove the sensor 
angles. 


Remove the 2 screws (C) and remove the loading 
lock direction solenoid. 


2 Screws (A) 


Anti Loading Det Unit 


2 Screws (B) 


Loading Lock Direction Solenoid Unit 





Fig. 17-2 Loading Lock Direction Solenoid 


Installation 


1. 
2. 


Follow the removal steps in inverse order. 


Perform the loading lock direction lever 


confirmation and adjustment. 


18. Loading Motor Replacement 


Removal 


le 


Remove the bottom plate servo drive P.C.B. 


VITC unit. 


Disconnect the connectors P439. 


Remove 3 screws (A) and remove the turn 
lifter unit (В) as shown in figure 18-1. 


and 


roller 


Remove 3 screws (C) and remove the switch (D). 


Remove the 4 screws (E), motor holder cover (G) 
and the loading motor unit (F). 


Remove the loading belt (H). 


Remove the hex screw (1) and remove the 


pulley (J). 


Remove the screw (К) and remove the 


motor. 


Fig. 18-1 


3 Screws (C) 


3 Screws (A) 





Loading Motor Unit 


motor 


loading 








Fig. 18-2 Loading Motor 


Installation 


Follow the removal steps in inverse order. 


19. Front Loading Motor Replacement 


Removal 


Remove the front loading unit. 
Remove the front loading belt. 


Disconnect connectors A, B and C. (Remove the 
wire binder H) 


Remove the 2 screws (D) and remove the front 
loading motor unit (E). 


Remove 2 screws (Е) and remove the front 
loading motor. 


2 Screws (A) 
Top View Side View 


Fig. 19-1 Front Loading Unit 


21. Small Cassette Loading motor replacement 


Remove the front loading unit. 
Loosen the hex screw and remove the supply reel 


& table as shown in figure 2-2. : 
/ | 3. Unscrew the 2 screws (В) and remove the loading 


N— 


motor unit to direction as shown in figure 21-1. 
(F) 


Fig. 19-2 Front Loading 


Installation 


1. Install new loading motor by reversing steps 
above. 


20. Leaf Switch Replacement 
Removal! 
1. Remove the front loading unit. 


2. Loosen the hex screw and remove the supply reel 
table as shown in figure 2-2. 





3. Unsolder the wire (A) on the leaf switch. Fig. 21-1 Loading Motor Unit 
4. Unscrew the screw (В) and remove the leaf . 
switch as shown in figure 20-1. 4. Unsolder the 2 wires оп the loading motor. | 
5. Unscrew the 2 screws (C) and remove the loading 
NOTE: motor as shown in figure 21-2. 


Both leaf switches use the same replacement 
procedure. 


Wire (A) Warm Gear 


Tube Screw (B) 


Slide Lever 


Wire (A) 
Leaf SW 


Loading Motor 





Fig. 20-1 Leaf Switch Fig. 21-2 Loading Motor 
Installation Installation 
1. Install the new leaf switch and solder the 1. Install the new loading motor and set the 
wires. Cover the exposed ends with shrink triangular mark of loading motor to the upper 
tubing. "E side (away from the main bracket). 
2. Follow the removal steps in inverse order. 2. Tighten the 2 screws and follow the removal 
3. After replacement, leaf switch adjustment 15 instructions in inverse order. 


required. 
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22. Sub Loading Gean Replacement. MEMO 


Removal 


1. Remove the front loading unit. 

2. Turn the loading motor for the small cassette 
by hand until the sub loading gear is 
disengaged from the small reel table as shown 
in figure 2-1. 

3. Remove the e-ring (A) and remove the sub 
loading gear. 


Sub Loading Gear 





Fig. 22-1 Sub Loading Gear 


NOTE : Be sure not to loose the washers. 
Installation 


1. Install the new sub loading gear and follow the 
removal steps in inverse order. 


23. Cassette Size Detection Microswitch 
Replacement 


Removal 
1. Remové the front loading unit . 
2. Remove the screw (A) and remove the Cassette 


size Microswitch. 
3. Unsoider the З wires (B). 


Small Cassette 
Loading Motor 


3 Wires (B) 


Screw (A) 





Fig. 23-1 Detection Bit 


Installation 


1. Install the new Microswitch follow the removal 
steps in inverse order. 

2. Confirm that both sizes of cassette are 
detected properly and that the correct reel 
tables actuate. 
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Mechanical 
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1. DISASSEMBLY METHOD 
1-1 REMOVAL OF TOP PANEL 


1. Remove power from unit before disassembly. 


2. Remove the 4 screws (A) and remove the top 
panels. (figure 1-1) 





Fig. 1-1 Front Panel 
1-2 REMOVAL OF THE FRONT LOADING UNIT 


1. Remove the 4 screws (A) and pull the front 
panel forward. (figure 1-2-1) 


2. Remove the 4 screws (B) and remove the 
carriage plate. (figure 1-2-1) 


2 Screws (B) Connector (Е) 


carriage 
Fix plate 


Fig. 1-2-1 Front Loading (!) 


3. Unscrew the 4 screws (F) on the side panel and 
pull the front panel as shown in figure 1-1. 


4. Remove the 2 screws (C) on the chassis as shown 
in Fig. 1-2-2. 


5. Turn the front loading motor by hand until 
front loading is completed. (To expose screws 
"D", Fig. 1-2-2) 


6. Remove the 2 screws D and connector E and then 
carefully lift the front loading unit up and 
remove. 





2 Screws (C) 


2 Screws (D) 
Completed Loading Position 





Fig. 1-2-2 Front Loading (2) 


2. ауны AND ADJUSTMENT OF UPPER 


* Tools required 
Head Adjustment Plate (МРКО287) 
Dial Torque Gauge (VFK0325) 
RT Gap Spacer (VFK0296) 
Hex Wrench (1.27m 2mm 2.5mm) 


1. Remove the screw (A) and lift off the brush 
cover. (figure 2-1) 





Fig. 2-1 Brush Cover 


2. Remove the screws (B) and (C), then remove the 
brush unit. (Caution: brushes are easily bent) 


3. Remove the 2 screws (D) and remove the rotary 
transformer arm unit (H) 


4. Unsolder the 14 lead wires of the slip ring (1) 


5. Remove the 2 screws (Е) and remove the slip 
ring unit (1) 











Fig. 2-3 Rotary Transformer 


6. Unsolder the 10 lead wires of the upper drum. 


7. Remove the screws (G) (figure 2—4) and remove 
the upper drum. 


8. Install the new upper drum so that the wire 
colors match, and loosely tighten the screws G. 





Fig. 2-4 Upper Drum 


9. Install the head adjustment plate in place of 
the rotary transformer with attached 2 screws. 


10. Mount the dial gauge with screw (A) (figure 2- 
5) so that the pick up of the dial gauge 
touches the upper part of the rotating drum. 


11. Adjust the screw (В) of the head adjustin 
plate so that the pick up touches the drum an 
increases 20 to 80um in indication. 


12. Rotate the outer ring of the dial gauge to set 
the meter indication to zero. Котате the upper 
drum slowly by hand. If the upper drum is not 
concentric with its axis of rotation, the 
meter will swing back and forth, indicating the 
amount of error. The maximum allowable 
tolerance is 3um or less. 





Fig. 2-5 Dial Torque Gauge 
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13. № it is out of specification, adjust the 
position of the upper drum by tapping lightly 
with the plastic handle of a screwdriver on the 
side of the drum opposite from the point of 
measurement. | When the eccentricity is within 
3um, gently tighten the 2 screws (G). 


Check  eccentricity to make sure it is within 
specification. If it is out repeat this 
procedure. 

14. Tighten the screws (С) securely and check 


eccentricity again. If it is within 3um, 
remove the head adjustment plate. 


15. Solder the 10 lead wires of the upper drum to 
their matching colors. 


16. Install the slip ring unit (1) and tighten the 
2 screws (F) 


17. Solder the 14 lead wires of the slip ring (1). 


18. Set the RT gap spacer on the lower part of the 
rotary transformer and install the upper RT 
unit (H), with the 2 screws (D). (figure 2-2) 


19. To assure proper spacing of the two halves of 
the rotary transformer, the 3 hex screws (L) 
are adjusted (clockwise) so that the upper half 
of the rotary transformer touches the spacer at 
all three points. _ Hex screws (К) should be 
loose during this procedure. 

Loosen each screw (L) (counter.clockwise) 
slightly until the spacer can be pulled free, 
then tighten the three hex screws (K). Check to 
see that the upper drum turns freely. 


Upper Drum 
Adj Position 


7 


Е Drum 
Upper Drum < | 


Rotary Transformer 
RT Gap Spacer 
Slip Ring 


Fig. 2-6 Upper Drum 








Fig. 2-7 Rotary Transformer 


20. Install 
(B) and (C). 


21. Normally brush tension need not be adjusted 
unless new brushes are installed. | However, to 
check the brush adjustment, loosen the screw 
(E) until they are straight and still touching 
the slip ring assembly, then tighten the screw 
(Е) clockwise 2 turns +- 1/2 turn. 


the brush unit and tighten the screws 
(figure 2-2) 


е е the brush cover and replace the screw 


NOTE: Clean the head 15 


replaced. 


the upper drum after 


3-1 HEIGHT ADJUSTMENT OF CASSETTE HOLDER 


* Tools Required: 
Mechanical Neutral Adjustment Plate (VFK0352) 
Hex Wrench (1.5mm) 


1. Remove the front loading unit. 


2. Slightly 
cassette holder. 
front of the take-up reel, 
the brake solenoid.) 


loosen the hex screw (А) on the 
(This screw is located іп 
right hand side of 


3. Set the Mechanical Neutral Adjustment Plate on 
the reel tables. 


4. Position the cassette holder so that it just 
touches the Mechanical Neutral Adjustment Plate 
and tighten the hex screw (A). (figure 3-1) 


Hex 
screw (B) 


Small cassette 
holder 


Large cassette holder 
Good 


No good 





Fig. 3-1 Small and Large Cassette Holder 


3-2 HEIGHT ADJUSTMENT OF SMALL CASSETTE 
HOLDERS 


* Tools Required: 
Mechanical Neutral Adjustment Plate (VFK0352) 
Hex Wrench (1.27,1.5mm) 


1. Remove the front loading unit. 


2. Place the Mechanical Neutral Adjustment Plate 
over the reel tables. 


3. Loosen the hex screw (B) on each post and set 
the height of each cassette holder until it 
touches the bottom of the Mechanical Neutral 
Adjustment Plate. (figure 3—1,2) 











3 Small 
Cassette Holder 





Fig. 3-2 Small Cassette Holder Position 
4-1 HEIGHT ADJUSTMENT OF TAKE UP AND 
SUPPLY REEL TABLES 
* Tools Required: 
Mechanical Neutral Adjustment Plate (VFK0352) 
Hex Wrench (1.5mm) 
1. Remove the front loading unit. 


2. Loosen the hex screws (А). Place the 
Mechanical Neutral Adjustment Plate on the reel 


tables while freeing the main brake by 
operating the brake solenoid by hand. 
3. Tighten the hex screw (A) securely. (Height of 


the reel table is automatically set by spring 
action.) 





Smail cassette 


S reel table reel table T reel table 


Hex зсгем (А) 


$ oma 
DS 


5 


Slide lever Hex screw (B) 


Fig. 4-4 Reel Table 


4-2 HEIGHT ADJUSTMENT OF SMALL CASSETTE 
REEL TABLE 


* Tools Required: 
Mechanical Neutral Adjustment Plate (VFK0352) 
Hex Wrench (1.27mm) 

1. Remove the front loading unit. 


2. Remove the e-ring and remove the subloading 
gear. 


3. Loosen the hex screw (A), and remove the take 
up reel table. 





3 Small 
Cassette Holder 





Sub Loading Gear 





Fig. 4-2 Sub Loading Gear 


4. Set the Mechanical Neutral Adjustment Plate 
over the reel tables. (figure 4-1) 


5. Loosen the hex screw (B) and adjust the small 
cassette reel table height so that it touches 
the bottom of the Mechanical Neutral 
Adjustment Plate. 


6. Tighten hex screw (B). 


7. Replace the subloading gear and the take up 
reel table. 


8. Perform the take up reel table height 


adjustment. 


5. ADJUSTMENT OF SLIDE LEVER FOR SMALL 
CASSETTE 


* Tools Required: 
Fine Adjustment Screwdriver (VFK0136) 
Dummy Plug (1) (VFK0361), (2) (МЕКОЗ62) 


1. Remove the front loading unit. 


2. Connect the dummy plug (2) to P406 socket and 
turn power on (small cassette mode) 


3. Confirm that the projection 3 (figure 5-1) оп 
the white plastic slide lever is in line with 
it's corresponding hole 2 as show in figure 5-1. 


4. № it is not, loosen the hex screw on the 
supply reel table, and remove the supply reel 
table. Loosen screw (B), and insert the fine 
adjustment screwdriver into hole (C). 


5. Adjust the reel table, up leaf switch, by 
turning the fine adjustment screw driver, so 

that the projection on the slide lever is 

lined up with the hole 2 as shown in figure 5-1. 


6. Turn power off. 
7. Replace dummy plug 2, with dummy plug 1. 


8. Turn power оп and confirm that the position 
of the projection 3 on the slide lever is 
aligned with hole |. 


9. If not, loosen screw (E) and insert the fine 
adjustment screwdriver into hole (F). 


10. Adjust the leaf switch (down) until alignment 
of projection 3 and hole 1 is achieved. 


NOTE: Confirm that the two gears (interlocking 
gear and small cassette reel gear) fit proper 
when the small cassette reel table is rai 


(see figure 5—1) 






screw (E) а Z9 


(9) 
Leat 5 


oe table down 
A е) 









5154 lever 





screw (8) 


КО Leaf sw 
D- за ©; а 


Fig. 5-1 Slide Lever 


Hote (С) 














6-1 ADJUSTMENT OF TAKE UP AND SUPPLY 
BRAKES 


*Tools Required 
Eccentric Screwdrivers (VFK0358)(VFK0359) 


*Specification --- 0.8-1.2тт s 
(The thickness of a dime is approximately 1mm.) 


1. Remove the front loading unit. 


2. While moving the spring pin in each brake 
solenoid plunger in directions E and F, (figure 
6—1) observe the clearance (А) and (В) between 
each brake pad and it's turntable. This 
clearance should be between 0.8 and 1.2mm. 


3. If not, loosen the 2 screws (D) and insert the 
eccentric screwdriver in hole (C). 


4. Adjust the position of the main brake so that 
the clearance (A) and (В) is within 
specifications. (figure 6-1) 


Spring pin 


$ brake U 





Fig. 6-1 Main Brake 


6-2 ADJUSTMENT OF TAKE UP AND SUPPLY 
BRAKE STOPPER 


Note: Before this adjustment can be made, 
adjustment (6—1) must be performed. 
1. Remove the front loading unit. 
Observe the clearance (A) as shown in (figure 


6-2) and make sure that it is within 0.8 to 
1.2mm. 


2. № not, loosen the two screws (C) and insert 
the eccentric screwdriver into hole (В). 
Adjust the brake stopper so that clearance (А) 
is within specifications. (figure 6-2) 


3. Tighten the two screws (C). 


Note: After this adjustment, rotate the take up 
reel counter-clockwise, and the supply reel 
clockwise and verify that the clearance (E) is 0.3 
to 0.7mm as shown in figure (6-2). 


== 


Fig. 6-2 Brake Solenoid 


7. ADJUSTMENT OF (REVERSE TURN 
PREVENTION ARM) 


* Tool Required: 
Eccentric Screwdriver (VFK0358) 


1. Turn the power switch on and insert a cassette. 
(The unit is placed іп standby mode 
automatically.) 


2. Verify that the clearance (A) as shown in 
figure. (7-1) is within 0.4 to 0.6mm. 


3. If not, loosen the two screws (C) and insert 
the eccentric screwdriver into hole (В). 
Adjust the position of the reverse turn 
prevention arm so that the clearance (A) is 


between 0.4mm to 0.6mm. 


4. Tighten the two screws (C). 


. det. 


Ring pos. det. 
photo tr. 


Ring pos. 
lever3 U 


Fig. 7-1 Ring Position 
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8. POSITION ADJUSTMENT OF (REVERSE TURN 
PREVENTION ARM PHOTO DETECT SENSOR) 


1. With the power switch off, measure the distance 
(A) аз shown in figure (8—1), and make sure 
that it is within 1mm to 2mm. 


2. If not, slightly loosen the 2 screws (С) and 
adjust the position of the sensor angle (moving 
іп the direction of the arrows indicated іп 
figure 8-1) so that distance А is 1mm to 2mm. 


3. Tighten the 2 screws (C). 


Sensor angle Ring pos. det. lever 


Photo int.\(A) 


а 


г, 


Fig. 8-1 Ring Position Photo 


9. POSITION OF P1 POST DRIVE ROD 
* Tools Required: 
Eccentric Screwdriver (VFK0358) 
Dummy Plug (VFK0361) 


1. Remove the front loading unit. 


2. Remove the З screws on Ше small cassette 
holder unit and remove the small cassette 
holder. (figure 9-1) 


Smal! 
Cassette Holder 
Unit 


3 Screws (0) 


Fig. 9-1 Small Cassette Holder Unit 


3. Insert the dummy plug into P406 socket, turn 
the power switch on and press the eject button. 


4. Measure the distance (C) shown in figure (9-2) 
and verify that it is within 0.5mm (+/-.01 ти). 





. If not, 


loosen the two screws (A) (figure 9-2) 
insert the eccentric screwdriver into hole 

(B). Adjust the P1 post drive rod length so 
that distance (C) becomes 0.5mm (+/- 0.1mm). 
Tighten the 2 screws (A) and replace the small 
cassette holder. 


and 


Pl drive rod 


Pl drive rod 


(A) 


Pl arm inside stopper pin 


Fig. 9-2 P1 Post Drive Код 


10. ADJUSTMENT OF PRESSURE ROLLER TORQUE 


* 


. Pull 


. № this condition is not met, 


Tools Required: 
Tension Gauge (VFK0373) 
Dummy Plug (VFK0361) 


. Remove P406 connector and insert the dummy plug 


into P406 socket. 


out the reel servo board and jumper TP86 
and TP88 to the +12 volt line (TP85). (Inhibit 
tape slack). Put back the reel servo board. 


. Press the play button. 


. Place the gauge so that it's tip contacts the 


position (A) as shown in figure 11—1. 


. Push the pressure roller press lever with the 


tip of the gauge in the direction indicated Бу 
arrow Y in figure 11—1. 


. Confirm that the tension gauge reading is 1900 


grams +-1009. | When the pressure roller 


rotating. 


stops 


then change the 
ra а of the spring as indicated in figure 


11. POSITION ADJUSTMENT OF PRESSURE ROLLER 
SOLENOID 


* 


* 


1. 


Tool Required: 
Eccentric Screwdriver (VFK0358) 
Specification -- 1.3mm +- 0.2mm. 


Playback a tape and measure the clearance (В) 
as indicated in figure 11-1. Verify that it is 
1.3mm +— 0.2mm. 


. If not, loosen the 3 screws (D) (figure 11-1) 
and insert the eccentric screwdriver into hole 
(C). 
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3. Adjust the pressure roller solenoid position 
with the eccentric screwdriver so that the 
clearance (В) is 1.3mm (+/-0.2mm). 


4. Tighten the 3 screws (D). 


Pressure roller solenoid 


Pressure roller 
press lever 





Fig. 11-1 Pressure Roller 


12 ADJUSTMENT OF RING ROLLER 


1. With the power switch off (with out a cassette) 
press the loading control gear down. (То free 
the loading ring). Turn the loading ring 
counterclockwise approximately 20 degrees. 


2. Move the loading ring back and forth by hand as 
indicated by the arrows Х-Х” in figure 12-1. 
Confirm that the loading ring's free movement 
is approximately 0.3mm. 


3. Loading ring play is adjusted by loosening the 
2 screws (A) and moving the ring roller unit in 


the direction indicated by arrows Y-Y' in 
figure 12-1. Adjust for 0.3mm of гөө 
movement. 


4. Tighten the 2 screws (A). 
5. Confirm that the loading ring turns smoothly. 


6. Reset the loading control gear. 


Ring roller U 


Loading control gear 


Fig. 12-1 Ring Roller 


13. POSITION ADJUSTMENT OF LOADING 
COMPLETION DETECT PHOTO SENSOR 


* Tool Required: 
Fine Adjustment Screwdriver (VFK0136) 
ж Specification 0 —— 1mm 


1. Move the stopper lever (figure 13-1) toward the 
photo sensor by hand and verify that the 
distance (А) is within 0—1mm. 


2. If not, loosen the 2 screws (C) and insert the 
fine adjustment screwdriver into hole (D). 


3. Adjust the loading completion detect photo 
assembly by moving it forward, or backward as 
indicated by the arrows X-Y in figure 13-1 so 
that distance A is 0 to 1mm. 





4. Tighten the 2 screws (C). 


5. After this adjustment, confirm that the photo Fig. 14-1 Unloading Complete 
sensor output level is more then 4.5V at 
loading completion and less than 0.5 volt at 15. CONFIRMATION OF BRAKE TORQUE 
unloading completion. This voltage is measure ` 
at ТР27 on the system control board. CONFIRMATION PROCEDURE 


* Tools Required: 
Dial Torque Gauge (VFK0133) 
Pressure roller 5 © Dial Torque Gauge Adaptor (VFK0134) 


501. 






| 
Take-up Reel 


i 









Loading comp. 
det. photo 


Supply Reel 


BEER жәе EH RE SEEK 
Supply 400~600 150~250 









Fig. 13-1 Loading Complete 


14. POSITION ADJUSTMENT OF UNLOADING 
COMPLETION DETECT PHOTO SENSOR 


* Tool Required: 






А Мен Пт (УЕК0136) Fig. 15-1 Brake Torque Spec 

1. With the power off (without а cassette), 1. Remove the front loading unit. 
measure the clearance (A) as in indicated іп . . 
figure 14-1. This distance should be from 2. Attach the dial torque adaptor to the dial 
imm to 2mm. torque gauge. 

2. If not, loosen the 2 screws (C) and insert the 3. Place the dial torque gauge over the reel 
fine ^ adjustment screwdriver into hole у table. In making this measurement the weight of 
(figure 14-1) the gauge should not rest on the reel table. 

(figure 15—2) 

3. Adjust the unloading completion detect photo | 
ао so that the Алое ТА) is from in to 4. Float the gauge slightly above the flange of 
2mm. the ree! table figure 15-2 and turn it in the 

direction indicated in figure 15-1. The 

4. Tighten the 2 screws (C) gauge should be read at the point where it 

begins to slip. 

5. After this adjustment, confirm that the photo Е ће зА 2% 
sensor output is more than 4.5V DC іп the 5. If the readings are not as indicated in figure 
unloading completion mode. At loading 15-1, change the spring (C) as shown in figure 
completion this voltage should be less than 15-3. 


0.5V DC. This measurement point is TP8 оп the 
system control board. 
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=—— Torque Gauge 


Adaptor 


—— Reel Table 











Fig. 15-2 Torque Gauge 
Fig. 16-1 Mech Newtral 


8. Measure the voltage at TP82 and таке sure 
that it is the same as VS, measured in step 4. 


9. Е not, loosen the 2 screws (A) and insert 
the eccentric screwdriver into hole (B) and 
adjust the supply magnet sensor base unit, 
until the voltage at TP82 equals VS (+/- 
0.05V). (figure 16-2) 


10. Tighten the 2 screws A (make sure the voltage 


at TP82 does not change) and remove the 
mechanical neutral adjustment plate. 


Mech neutral adj. plate 


Supply mag. sensor base U 
Supply tension 





ко 


Fig. 15-3 Brake Torque 


16. ADJUSTMENT OF SUPPLY TENSION (1) 


* Tools Required: 
Tentelometer (VFK0132) 
Eccentric Screwdrivers (VFK0357) (МЕКОЗ59) 2 
Digital Voltmeter o arre Te 


Dummy Plug 1 (VFK0361) бе 2-1. М 


А О 
ESSE t 


Jo 7 Же “ле 
1. Extend the servo board and turn power оп. 





Fig. 16-2 Suply Tension 


2. iss Ne E the eject Tora Pn соора 
a digital voltmeter to ; Just 11. After this adjustment, confirm that the 
for 0.220V (+/- 0.001V) at ТРВО. voltage at TP82 will change by more than 
100mV, as the P2 post is moved by hand. 


3. Connect the digital voltmeter то TP81, and 
adjust VR35 for 0.240М (+/- 0.001V). 12. Connect jumper wires between TP86, ТР88, and 
4. Measure and record as (VS) the supply sensor TEED Servo резба MEO AOTC лара Steen): 
output voltage at TP82. 13. Connect the digital voltmeter to TP78. = 
же + pre 
5. Turn power off. 14. Place the unit in the play mode, and adjust 
6. Remove the front loading unit and connect the Нат о таг те Уола На G A SR 
dummy plug into P406 socket. ' 
15. Place the unit in the VAR 32/32 mode and 
7. Turn power оп and press the stop button. adjust VR33 for the voltage at TP78 to equal 
After loading, is completed, set the VS (+/- 0.02V). 
mechanical neutral adjustment plate over the 
reel tables. Make sure that the P2 post 16. Remove the jumper wires. 


touches the arm of the mechanical neutral 
adjustment plate, as shown in figure 16-1. 


Mele. Сеп Лил им? ес ЊЕ Pr 


or Гоген“ 
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17. Press the eject button,sopen the cassette lid 
and place the cassette over the reel tables. 
Place a weight on the cassette to hold it in 
place (Full Roll of Solder). Press the stop 
button to load the tape. 


18. Play back the cassette from its beginning 
and measure tape tension between the P1 and 
P2 post as shows in figure 16-3. (Allow the 
tape to stabilize before making this 
measurement). 


roller 


Tension meter 


Fig. 16-3 Supply Tension 


19. If the tentelometer reading is not 23 grams 
(+2/-1 ат), loosen screw (A), and insert the 
eccentric screwdriver into hole (B) and 
adjust the tension as shown in figure 16-4. 
(23 grams, +2/-1 grams) 


Stopper pin base U 





Fig. 16-4 Supply Tension 


20. Tighten screw A. 

21. Play а cassette from its beginning and 
a VR39 for 0.280V (+/- 0.002 volts) at 
TP94. 


22. Place the unit in the FAST FORWARD mode and 
measure tape tension as shown in figure 16—3. 





23. 


24. 


25. 


26. 


27. 


28. 


17. 


ж 


10. 


. Place the unit in the eject mode, 


. If it is not, 


Adjust VR32 until the tentelometer reads 


1743-2 grams. 


Rewind a tape from its end (REW mode) and 
measure the tension as shown in figure 16—3. 


Adjust VR25 so that the tentelometer reads 
50+-10 grams. (Caution end of tape sensors 
do not function with the cassette holder 
removed) 


Connect jumper wires between TP86, TP88, and 
TP85 to defeat the tape slack sensor. 


Connect a digital voltmeter to TP87 and play 
back a cassette from its beginning in the FWD 
x32 and adjust VR26 for 1.5V (+/-0.5V). 


Playback a cassette (from its end) іп the 
RE Аа mode. Adjust VR31 for 2.0М (4/—0.5V) 
at А 


ADJUSTMENT OF TAKE-UP TENSION 


Tools Required 

Tentelometer (VFK0132) 

Mechanical Neutral Adjustment Plate (VFK0352) 
Eccentric Screwdrivers (VFK0357) (VFK0359) 
Digital Voltmeter 

Dummy Plug (VFK0361) 


. Place the servo P.C.B on the extension board. 


. Turn power on. 


and adjust 
VR34 for 0.220V (+/-0.01V) at TP80. 


. Adjust VR35 for 0.240 (+/-.001V) at ТР81. 


. Turn power off, remove the front loading unit 


and connect the dummy plug into P406 socket. 
And turn the power on. 


. Press the eject button and measure the take 


up sensor voltage (VT) at TP83. 


. Press the play button. After loading is 
completed, set the mechanical neutral 
adjustment plate over the reel tables. (No 
cassette) 


. Measure the voltage at TP83 and make sure 


that it is the same (VT +/-0.0БМ) as measured 
is step 6.) 


slightly loosen the 2 screws 
(A) and insert the eccentric screwdriver into 
hole (В) and adjust the magnet sensor Базе 
unit by turning the eccentric screwdriver so 
that the voltage at TP83 equals УТ+- 0.05V. 


Tighten the 2 screws (A) (make sure the 
voltage at TP83 does not change) and remove 
the mechanical neutral adjustment plate. 


Takeup tension arm 


Takeup mag. sensor 
base U 





Fig. 17-1 Takeup Tension 


— 
— 


. After this adjustment, move the P11 post 
slightly by hand and the voltage at TP83 
should change by more than 100mV. 

TP88, and 


12. Connect jumper wires between TP86, 


TP85 to defeat the tape slack. 


Place the unit in the VAR x32/32 mode and 
adjust VR28 so that the voltage reading at 
n equal to VT (+/-0.02М) as, measured in 
step 6. 


. Place the unit in the VAR —x32/32 mode, and 
adjust VR27, so that the voltage at TP79 is 
equal to VT (+/-0.02М). 


Remove the jumper wires. 


13. 


15. 
16. Playback а cassette tape from it s beginning 
and allow the tape to stabilize. 


the tape 


. Insert the tape tension meter in 
and measure 


path as shown in figure 17-2 
the tape tension. 


Tension meter 





Fig. 17-2 Takeup Tension 
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18. Е the tape tension measured in step 17 is 
not 23 grams (+2,-1 gram), then loosen screw 
(C) and insert the eccentric screwdriver into 
hole (D). 

19. Adjust the take-up spring stopper pin base 

unit, by turning the eccentric screwdriver, 

so that the tape tension measured (as shown 


in figure 17-2) is 23 grams (+2,-1 gram). 
Tighten the screw (C). 

20. Place the unit in the PLAY mode, and place 
the tape tension meter in the tape path. As 


shown in figure 17-2. 


21. Adjust VR28, so that the tape tension reading 
is 23 grams (+2,-1 gram). 


22. Place the unit in the REV (—x1) mode, and 
adjust VR27 so that tape tension reading 
(figure 17-2) is 30 grams (+/-5 grams). 


23. Place the unit in the FF mode and adjust VR32 
for 17 grams (+3,-2 prams) of tape tension, 
і 


measured as shown in figure 16-3. 
24. Rewind a tape from it’s end (REW mode), and 
adjust VR25 for 50 grams (+/-10 grams) of 


tape tension, as measured in figure 16-3. 


25. со jumper wires between TP86, TP88, and 


26. Use a cassette from its beginning and connect 


a digital voltmeter to TP87. 
(X32), 


Place the unit in the FWD mode and 


adjust VR26 to 1.5V (+/-0.5V). 


27. 


28. Use а cassette from its end and place the 
unit in SHTL— x32 (reverse) mode. 
29. Connect а digital voltmeter to TP84 and 


adjust VR31 to 2.0V (+/-0.5V). 


18. ADJUSTMENT OF TIMER ROLLER POSITION 


* Tools Required: 
Eccentric Screwdriver (VFK0358) 
Dual Channel Oscilloscope 


1. Connect the scope CH1 to TP76 and CH2 to TP77 
on the servo P.C.B. 


2. Insert а cassette and place the unit іп the 


PLAY mode. 


3. wort the 2 screws (C), as shown in figure 


4. |nsert the eccentric screwdriver into hole (D) 
(figure 18-1) 

5. Turn the eccentric screwdriver until the two = 
waveforms are 90 degrees apart A=B as shown in 
figure 18-2. 


6. Tighten the 2 screws (C). 














Fig. 18-2 Timer Roller Phase 


19. TILT ADJUSTMENT OF P10 (SUB LOADING 
POST) 


* Tool Required: 
Hex Wrench (2.4mm) and (1.5mm) 


1. Insert a cassette and press the VAR button. 


2. While Rotating the search dial from end to end 
(-1 to +2 speed) observe the tape movement at 
the timer roller. The tape should not move 
upward or downward. 


3. If it does, slightly loosen the 2 hex screws 
(A) and adjust the hex screw (B) as follows. 


When the tape moves upward: 
Turn the Hex screw (B) clockwise 


When the tape moves downward: 
Turn the Hex Screw (B) counterclockwise. 


Note: When the hex (B) is turned 
counterclockwise, roller occasionally 
may not come up. If that is the case, move 
the roller by hand. (figure 20—1) 


Screw 
the 


4. Press the SHTL button and move the search dial 
from end to end. Watch the tape movement at 
the timer roller. The tape movement (up or 
down) should only be slight. 
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20. ADJUSTMENT OF SUB LOADING SWITCH 


* Tool Required: | 
Eccentric Screwdriver (VFK0358) 


1. Turn Power on. Insert a cassette and wait 
until tape loading completes. 


2. Make sure that when the tape loading is 
completed, that the sub loading switch has 
activated. 


3. If the switch does not activate, loosen the 2 
screws (С), insert the eccentric screwdriver 
into hole D, and adjust the position of the 
switch as needed. (figure 20—1) 


Hex screw (B) 


2 hex screws (A) 


Hole (0) 
Sub loading SW 








Fig. 20-1 Sub Loading 


21. TAPE INTERCHANGEABILITY ADJUSTMENT 


Tools Required 

Adjustment tape (VFM7084EAG) 

Post height fixture (VFK0363) 

Mechanical Neutral Adjustment Plate (VFK0352) 
Post Driver (VFK0293) 

Hex Wrench (1.27mm) 


GENERAL INSTRUCTIONS 
The objectives of this adjustment are as follows. 


1. То insure smooth tape travel through the 
entire tape path without suffering any 
damage. 


2. To obtain good interchangeability of tape 
among all units. 


FIRST STEP 


Play back a blank or pre—recorded tape and observe 
the tape path. Pay careful attention to all post 
and make sure that tape curling at or overriding 
of post flanges does not occur, use an inspection 
mirror to allow critical observation. 


ЗЕСОМО 5ТЕР 


If no tape damage is occurring, then the alignment 
tape may Фе played back, and the RF envelope 
checked with an oscilloscope. The RF envelope 
should be flat. ^ Envelope drop off is most likely 


to occur at the entrance and exit point (Head 
Switching) of tape travel around the drum. This 
is shown іп figure 21-1 and careful attention 


should be paid to these points. 


қас Envelope drop and exit side 


Switching position 


ат Envelope drop at entrance side 


Fig. 21-1 Envelope Output 


Figure 21-2 shows the recommended sequence of 
adjustments in flow chart form. 


Confirmation of interchangeability 


1 Linearity adjustment of 
Drum enter side 


2-2 Adjustment of A/C head 
tilt 


2-1 Linearity adjustment of 
Drum exit side 


3 Height adjustment of A/C head 


4 Azimuth adjustment of A/C head 


Confirmation of 
height of A/C head 
OK 
Confirmation pf 
A/C head touch 
K 


о 


Confirmation of 
azimuth of A/C head 
OK 


5 A/C head horizontal position 
adjustment 


Confirmation of linearity 





Fig. 21-2 Flowchart 








Prior to doing the following adjustments, confirm 
the height of the P1, P2, P11, and P12 posts. In 
order to do this remove the front loading unit, 
and install the mechanical neutral adjustment 
plate over the reel tables. Then place the post 
fit fixture on the Mechanical Neutral Adjustment 
Plate, as shown in figure 21—5. The upper and 
lower flanges of the P1, P2, P11, and P12 post 
should conform to the drawings indicated as good, 
in figure 21—5. Adjust the post height as needed. 


#5 upper limit 


A/C head P) lower limir 


Ра upper Limic 


?8 Free 


76 lower itest statíonal 
М0 lower Limit 


Capstan. 


Preseure roller: 
inclined post 


P? upper limit Timer roller 


FE head 


Pi roller 


Upper limit post 


Lower limit post 


Fig. 21-3 Position of Posts 


Name of | Height 
post adjustment 


Tile 
adjustment 


Tape path 
limit 


Lower limit | Use fixture. 


Upper limit | Use fixture. 


Perform only after P2 


Lower limit adj. 


? 





3 
P4 
7 


P 


Upper limit ат only after P2 


Upper limit 


Free 
Lower limit 
Use fixture. 


Center 


Center Use fixture. 

















Fig. 21-4 Tape Path Limit 





[C] {D] 


ќа d Да Hex Screw 


Post Adjustment Plate 


(Мо Good] 
Fig. 21-5 Tape Guide 


Note: Тһе set screw in the center of the top of 
each post should be loosened before adjusting each 
post and tightened afterward. Also make sure that 
no change in height occurs when the set screw is 
tightened. 


ENTRANCE LINEARITY ADJUSTMENT 


1. Connect the oscilloscope to the WFM out on the 
rear panel and select the C RF signal. Use ТР 
40 on the servo board to trigger the scope. 


2. Play back the linearity adjustment segment of 
the alignment tape. 


3. Adjust both the РЗ and РА post so that their 
flanges do not touch the top or bottom edge of 
the tape as follows. 


P3 POST 

Loosen the hex screw, then turn the P3 post 
clockwise so that it's lower flange does not 
touch the bottom of the tape. 


P4 POST 

Loosen the hex screw, then turn the P4 post 
counter clockwise so that it's upper flange 
does not touch the top edge of the tape. 


4. Adjust the tilt and azimuth of the P2 post so 
that the following requirements, are met. 


a. Upper flange of the P2 post just touches 
the top edge of the tape. Use an inspection 
mirror For this observation. 


b. Lower edge of the tape has more tension 
than the upper edge. 

Touch the back side of the tape gently with a 
finger to judge this condition. The top edge 


should have more "give" than the bottom edge. 


C. А flat envelope is output as shown in 
figure (21—6). 


Fig. 21-6 Envelope Output 











Note: While observing the envelope rotate the 
tracking control. The envelope should remain 
flat without drop off at the head switching 
area as the entire envelope decreases. 


` NOTE: If the P2 pt is tilted too much, tape 
damage will occur. 


1. If tape weaving (or slack) is seen at the top 


of the tape. 


Slightly loosen the two screws (а) and (b) (as 
shown in Figure (21-7) by the same amount and 
turn hex screw (c) clockwise so that the P2 
post tilts in the Y direction. (figure 21-7) 


Loosen the screw (B) slightly and tighten screw 
(a). This makes the P2 post slant in the -x 
direction. (figure 21—7) 


P2 post 


(b) 


Fig. 21—7 P2 Post 


. If tape weaving (or slack) can be seen at the 


lower portions of the tape, turn the screw (c) 
counterclockwise and tighten both screws (a) 
and (b) an equal amount. This causes the P2 
ed to tilt in the —y direction. (figure 21— 


Loosen the screw (a) slightly and tighten screw 
(b). P2 post will then tilt in the X 
direction. (figure 21-7) 


. In. order to check the P2 post adjustment, 


perform the following test. 


Push down on the lower flange of the P1 post 
with your finger. While holding this flange 
down, gently press down on the upper edge of 
the tape as shown in figure 21-8.  Displace the 
tape as necessary to achieve the (b) waveform 
in figure (21—9). 


Upper limit 


Down the frange by hand. 





Fig. 21-8 Confirm P2 Post 


Then release the tape. 
(Keep the lower flange of the P1 post held down). 
The envelope will change from (b) to (c) and back 
to (а). (figure 21-9) 


if the P2 post is properly adjusted, it will take 
Шү" 1 то 2 seconds to change from (b) to (с) 
a). 


to 


Gradually return to 


Normat (A) Pressed by a finger (B) normal (С) 


вава ни ат 


Normal (А) 


LIE 


Fig. 21-9 Envelope Output 


If there is not enough tilt to the P2 post, it 

will take more than 2 seconds for the envelope to 
change from (b) to (c) to (a). If this the case 
readjust the P2 post. 


If the P2 post has too much tilt, it will take 

less than 1sec for the envelope to change from (B) 

to (C) to (A). Adjust the P2 post to achieve a 
setteling time of 1 to 2 seconds. 


After the P2 post has been adjusted, make sure 
that the screws (a), (b), and (c) are tight. 


4. Reposition the P3 post so that the lower flange 
of the P3 post just touches the bottom edge of 
the tape as shown in figure (21—10). Tighten 
the hex screw to lock this adjustment. 


Tape 
See this i 
point. i d 


No good 
Fig. 21-10 P3 Post Height 


5. Reposition the P4 post so that it's upper 
flange just touches the top edge of the tape as 
shown in figure (21—11). Tighten the hex screw 
to lock this adjustment. 


See T a 
point. 


No good 


Fig. 21-14 P4 Post Height 
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EXIT LINEARITY ADJUSTMENT 


1. The oscilloscope setting is the same as for the 
entrance linearity adjustment. 


2. First play back a blank or pre-recorded tape in 
the forward and reverse x1 mode and observe the 
tape at the P5 post. Make sure that no tape 
curling occurs at the РБ post, Also the upper 
edge of the tape should just touch the top 
flange of the P5 post. Adjust the РБ post as 
necessary. 


3.P5 post height adjustment. 
envelope). 


(Observe the 


(1). Play back the linearity segment of the 
alignment tape. If the envelope is as 
shown in figure (21-12), lower the P5 post 
slightly so that the envelope becomes 

at. 


KE ACE 


Fig. 21-12 Envelope Out 


(2). If the envelope appears as in figure (21- 
IS raise the РБ post until the envelope 
is flat. 


BENE NEN 


Fig. 21-13 Envelope Out 


(3). If the envelope is as shown in figure (21— 
14) both the height of the РБ post, and 
the tilt of the A/C head will require 
adjustment. 


Fig. 21-14 Envelope Out 


4 AC HEAD TILT ADJUSTMENT 5. P6 POST HEIGHT ADJUSTMENT 


(1) Connect the oscilloscope to the audio CH1 After the A/C head tilt adjustment has been 
output. | completed, observe the lower flange of the Р6 
(2) Play back the alignment tape 15 KHz segment. post during playback. The bottom edge of the 
(3) If the back tension is increases, the audio tape should just touch the lower flange of 
output level may change. One of the the P6 post. If not, adjust the height of 

objectives of this adjustment is to have this the P6 post. 

level change minimized. In order to increase 

the back tension move the P2 post arm as Note: When the P5 and P6 post have to be 
shown іп figure 21-15 while monitoring the readjusted due to tape curling or weaving, 
audio level with the oscilloscope. always recheck the playback RF envelope, AC 
If the audio level changes, tilt the A/C head head height, tilt, and azimuth. 

in the direction as shown т (A) of figure | | ) 

21-6. 6. After confirmation ог adjustment of the P6 


; ; post, place the unit in the reverse playback 
Г Әле ВИНО output oer” evon whan mode. Make sure that the bottom edge of the 


envelope is not flat, then tilt the A/C head tape just touches the lower flange of the P6 


as shown in (B) of figure 21-16 (Refer to post without tape curling. If tape curling 
: : ; occurs at the bottom flange of Ше P6 post, 
tilt, adjustment for detailed procedure on lower both P8 and P9 post slightly, then 


ара Then Co edd) lower the P7 post until the tape curling 
Note: When the A/C head tilt adjustment is disappears. 


performed Бу observing the audio output Е қ 
: ; ; es 7. In the Rev x1 playback mode, if tape curling 
level, re-confirm that the exit side С-КЕ is n at the lower edge of the. P8 post 


envelope is not affected. then raise the P9 post as needed. 
Also at the same time, confirm that the audio 


level indicators, both CH1 and CH2 on the 8. Іп all modes (forward x1 to x32 reverse x1 to 

front panel indicate a level difference of x32) tape curling should not occur at the 

less than 1dB. flanges of the P6, P7, P8, and P9 posts. 
Readjust аз needed if tape curling should 
occur. 


Position P11 and P12 so that the tape path is 
in the middle of these post. 


© 


Note: Make sure that all hex screws on the 
post are tightened securely. 


These three screws 
are just to be 


Hex screw (A) 
tighten securely 


P2 tension arm 


Screw (A) 








Fig. 21-15 Envelope Out 


Screw (B) Hex screw (B) 


Hex screw (B) 
Screw (B) Hex screw (A) 


Screw (A) 


0.5 - ] mm 





Fig. 21-16 A/C Head Tilt Fig. 22-1 A/C Head 
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Loosen screw (А). 
Adjust screw (В), hex (А) and hex (В). 





| Height adj. Adjust hex (A), (8) and screw (В) 
<> Adjust screw (A) and screw (В). 


END 


Fig. 22-2 A/C Head Adj FLOWCHART 












1. TILT ADJUSTMENT OF A/C HEAD 


Then 
adjust screw (B), hex screw (A) and hex screw 


(1) loosen the screw (A) completely. 
(В) so that the proper RF envelope can Бе 
obtained at the exit side. (figure 22-1) 


(See interchangeability adjustment section). 


Note: The position of the A/C head (tilt, 
height, and azimuth) is held fixed by two 
screws (А) and (В) (figure 22-1) pulling up 


оп the head, 
screws (A) and 
Azimuth may be adjusted by the relative 
adjustment of screws (A) and (B). One must 
be loosened while the other tightened. Tilt 

is set by the relative adjustment of hex 
screws (A) and (B). One must Бе loosened 
while the other tightened. 

(However, screw (A) must be free and screw 
(B) adjusted to permit tilt without changing 
azimuth. Height is set by adjusting hex 
screw (A) and (B) an equal amount in the same 
direction, while adjusting screws (A) and (B) 

an equal amount to either permit the head to 


врата two pivot points (hex 
(B)). 


томе down or ри! the head up. (Зее figure 
While the screw (А) is loosened  (counter— 
clockwise) and the hex screw (A) 15 tightened 
(clockwise) or the hex screw (В) і5 loosened 


(counter—clockwise), the A/C head tilts as shown 
in the top drawing of figure 22-3. 


When the hex screw (A) is loosened and the screw 
(A) is tightened in the same amount or the hex 
screw (В) is tightened, the A/C head tilts as 
shown in the lower drawing of figure 22-3. 
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Зсгем (А) 


Fig. 22-3 A/C Head Tilt (1) 


NOTE: The screws should by loosened or 
ин only 15 degrees at а time. (figure 


Hex wrench 


15° 





Fig. 22-4 A/C Head Tilt (2) 


2. HEIGHT ADJUSTMENT 


Tighten (clockwise) or loosen (соцптег- 
clockwise) the two hex screws (А) and (В) 
simultaneously while screw (A) and (B) are 
adjusted accordingly. 


Note: If both hex screw rotations are not 
equal, head tilt may be affected. 


3. AZIMUTH ADJUSTMENT 


Tighten the screw (A) or screw (В) зо that 
proper head azimuth can be obtained. 

(See A/C head azimuth adjustment section). 
After this adjustment, reconfirm the A/C head 
height adjustment. 


22-1 HEIGHT ADJUSTMENT OF A/C HEAD 
* Tools Required: 

Alignment Tape (VFM7084EAG) 

Hex Screw (1.27mm) 


1. Рау back the 3kHz audio segment of the 
alignment tape. 


2. Connect the scope to the CH1 audio output. 


Screen of oscilloscope 





Fig. 22-1-1 Waveform Position 


со 


. Slightly loosen the screw D. (figure 22-1-2) 


+ 


. Adjust the Ch1 audio output level by turning 
hex screws (A) and (В) in the зате direction 
an equal amount and screw (C) in the opposite 
direction the same amount. 


5. Adjust screws (A), (B), and (C) until the 
audio level is maximum. 


с> 


. Tighten screw (D). 


ч 


. Move the tape gently ир and down оп Ше А/С 
head with your finger while monitoring the 
audio level. The audio level should decrease 
in either direction. If not repeat this 
adjustment. 


Note: After this adjustment, the azimuth 
adjustment of the A/C head is required. 





Fig. 22-1-2 Height of A/C Head 





22-2 AZIMUTH ADJUSTMENT OF A/C HEAD 


* Tools Required: 
Alignment Tape (VFM7084EAG) 
Dual Channel! Oscilloscope 


ГЕ 


. Play back the 15kHz audio portion of the 
alignment tape. 


~ 


. Connect the scope CH1 and СН2 to the CH1 and 
CH2 audio output. 


о 


. Confirm that both waveforms аге in phase and 
of maximum, amplitude. 


4. № not, adjust screws (С) and (D) an equal 
amount іп opposite directions until maximum 
output and identical phase is achieved. 
(figure 22-2-1) 


сл 


. Tighten screws (C) and (D) making sure that 
CH1 and CH2 remain in phase. 


о 


. Gently touch the tape near the A/C head, апа 
confirm that this audio level is indeed the 
maximum obtainable. 


Note: After this adjustment, confirm the 
height adjustment of the A/C head, and the 
flatness of the С-НҒ envelope. 





Fig. 22-2-1 Adj. Azimuth of A/C Head 


Needs Adjustment 


2000666 


CH2 
Same Phase 4 
\ / \ / N Maximum 


Waveform 


Adjusted Properly 





Fig. 22-2-2 Azimuth of A/C Head 


22-3 HORIZONTAL POSITION OF A/C HEAD 


* 


— 


~ 


сл 


.Play back the 


Tools Required: 
Fine Adjustment Screwdriver (VFK0136) 
Alignment Tape (VFM7084EAG) 


Note: Before this adjustment is performed, 
envelope output, A/C head height and azimuth, 
and tracking fix adjustments should Бе 
confirmed or completed. (Refer to tracking 
fix electrical alignment) 


ј linearity portion of the 
alignment tape. Place the tracking control 
on the front panel to center detent position. 


. Connect the scope CH1 to TP5, and CH2 to TP6, 
on the REC AMP board. 

. Confirm that the output level meets the 
specification (V max: V=100:95) as shown т 
figure 22-3-1. 

. ЈЕ it does not, slightly loosen the 2 screws 
(A) and insert the fine adjustment 


screwdriver into hole (B). 


. Adjust the AC head unit by turning the fine 


adjustment screwdriver so that the envelope 
level B is maximum. 


6. Tighten the 2 screws (A). 
NOTE: 
After this adjustment, confirm the envelope 


output, height, and azimuth adjustment of the A/C 


head 


. 


Video R/P СН1 Envelope Output 





Fig. 22-3-1 RF Envelope Output 





Fig. 22-3-2 Adj. Horizontal A/C Head 
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23 ADJUSTMENT OF SMALL CASSETTE DETECT 
SWITH 


1. 


. № not, 





Remove the front loading unit and insert a 


small cassette а! the way back. 


. Confirm that the switch A of the back side of 


front loading unit is into the hole B, of the 
small cassette, as shown in figure 23-1. 


loosen screw (C) and position the 
switch according to figure 23-1. 


Screws (C) 


Switch (A) 


Fig. 23-1 Small Cassette Detect SW 


24. ADJUSTMENT OF CASSETTE DETECT SWITCH 





. Remove the front loading unit and 


. Adjust the position of the right side 


Tool Required: 
Fine Adjustment Screwdriver (VFK0136) 
Specifications 


B=0.95 to 1.15mm 
insert a 
it in 


cassette all the way back and hold 


place. 


. Slightly loosen the 2 screws (C). 


. Insert the fine adjustment screwdriver in the 
D. 


hole 


. Adjust the position of the left side photo— 


sensor so that clearance (A) is Отт. 


| hoto— 
sensor so that the clearance (B) is 0.95 to 
1.15mm. 


. Tighten the 2 screws (C). 


Slide lever 


Photo sensor 


КЛИНА 


SW U 


Cassette det. 











Fig. 24-1 Cassette Detect SW 





Slide lever 










Photo sensor 





Slide lever 





и 








Fig. 24-2 Cassette Detect SW 


25. ADJUSTMENT OF CASSETTE LOADING AND 
EJECT COMPLETE SWITCHES 


1. Remove the front loading unit without 
removing the connector. 

2. Insert a cassette into the front loading 
unit. When front loading is completed 


confirm that there is no clearance at the (E) 
position. 


3. If it is not, loosen screw (A) and insert the 
fine adjustment screwdriver into hole (В). 
. Adjust the position of the leaf switch 
(A) with the fine adjustment screwdriver so 
that the loading complete switch is on. 


5. Tighten the screw (A) and reconfirm that 
there is no clearance at the E position. 


6. Place the unit in the eject mode. 


7. Slightly loosen the screw (C) and insert the 
fine adjustment screwdriver into hole (D). 


8. Adjust the position of the leaf switch (В), 
with the fine adjustment screwdriver, so that 
the Cassette Eject completion switch is on. 


9. Then confirm that the drive pulley rotates 
1/4-1/2 turn, smoothly by hand and there is 
no play on the mirror holder. 


10. Tighten the screw (C). 










Cassette det. 





Loading motor 


Wiper gear 


left > right 


Mirror holder 





Fig. 25-1 Cassette Compartment 


Skeluton SW A 


Skeluton 





Fig. 25-2 Loading Eject SW 


26 ADJUSTMENT OF LEAF SWITCH 


1. Remove the front loading unit, and insert a 


large cassette. 


2. Confirm that the leaf switch at the back side 
of the front loading unit is on. 


3. If it is not, slightly loosen the screw (A) 
and adjust the leaf switch until it is on. 


Leaf Switch 


Screws (A) 





Fig. 26-1 Leaf Switch 
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Wiper gear 


Servicing Fixtures & Tools for Model AU-650 


VFK0293 post driver VFK0373 Spring Tension Gauge VFK0133 Dial Torque Gauge 
VFK0134 Adaptor for VFK0133 


VFK0357 (91.5) Eccentric Screwdriver VFK0136 Fine Adjustment Screwdriver VFK0326 Hex. Wrench (Set) 
VFK0358 (92) (3mm $) 
VFK0359 (93) 


VFK0363 Post Height Fixture VFK0352 Mech Neutral VFK0132 Back Tension Meter 
Adjustment Screwdriver (Tentelometer) 


т 
ш 
" 
u 
2 
5 
u 
Е 
2 
F 


VFK0325 = VFK0361 Dummy Plug (1) VFK0296 RT Gap Spacer 
VFK0287 | VFK0362 Dummy Plug (2) 


Dial Gauge 
Head Adjustment 
Plate 


VFM7084EAG Alignment Tape VFK0408 Component Input Cable VFK0409 Component Output Cable 
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Electrical 


Adjustments 
STUDIO VTR 
SUGGESTED ORDER OF ADJUSTMENT 42 Capstan FG Аајиѕітепі.................................. 4-6 
PROCEDURES 4-3. Capstan Phase Адјиѕітепії............................ 4-6 
1. POWER SUPPLY POWER DRIVE SECTION...... 4-] 4-4. Capstan Lock Gate Adjustment .................... 4-1 
1-1. Voltage Аа}ивїтпеп!......................................... 4-] 4-5. Tracking Fix Афмөйпеті.....................2.. 4-7 
2 REEL SERVO & SYSTEM CONTROL SECTION 4-1 4-6. EXT Fine Speed Adjustment......................... 4-7 
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1.INPUT SIGNAL LEVEL CHART 

Signal levels indicate in this alignment procedure are based upon 75% color bars with 7.5% 
set up and a 100 IRE white bar. The chart below gives the conversion factors for the different 
bar and set up levels that might be encountered. 


Read the chart to show bar level 75%/100%, white bar level, and set up. 


Adjustment Level Adjustment Item 
[Sene БЕГЕН 


| 75% у = ју This signal in used 
Composite 2. C Non Linear Level Adj 
color bar C — 0. 486V for this produse 
(754 SET UP) 3. C Deviation Adj 


1. Pe AD Input Level Adj 





Y=1V 0.486 : 0.525 4. C White / Dark Adj 
color bar C -0.525У =Adj, level са 5. C Burst and Sync 
Component 
10096 0.486 : 0.7 Level Adj 
color bar =Adj, level :x 6. Compressor Level Adj 


2. Pre-heat unit over two hours before the the electrical adjustment. 


3. The black switches (tap switches), DIP switches and selector switch are locked on sevelal circuit board. 
The position of the switches are shown in switch position table on pages 4-62—4-67 and the location of 
of the switches are shown on page 4-68. 

These switches are used for adjustment, therefore don't change the position except adjustment. 
4. After servicing and adjustment, see to it that all the parts such as insulation barriers, insulators and 


shields, jumper wires, wire unit are properly installed, as it was originally installed. 


ADJUSTMENT PROCEDURES . Extend the POWER DRIVE Board. 

. Turn power on, insert a cassette and place the 
unit in the RECORD mode. 

. Connect а digital voltmeter to TP2 оп the 
POWER DRIVE Board. 

. Adjust VR101 on the POWER SWITCH 1 Board 
(Accessible through a hole in the power box) 
for 14.2VDC (+/-0.1VDC) at TP2. 

6. Connect the digital voitmeter to ТРЗ on the 

POWER DRIVE Board. 

7. Adjust VR102 on the POWER SWITCH 2 
Board (accessible though a hole in the power 
box) for 5.07VDC (+/-0.02VDC) at TP3. 

8. Connect the digital voltmeter to TP6. 

9. Adjust VR1 on the POWER SWITCH 1 Board 
(accessible thou оа" а hole in the power box) 
Тог 24VDC (+/-0.5VDC) at ТР6 

10. Connect ig digital voltmeter between TP10 
(HOT) and GN 

11. Adjust VR72 for 12. OVDC (+/-0.05\) at TP10 
(HOT) and TP8 (GND). (POWER DRIVE Board). 

12. Connect the digital voltmeter between TP9 
(HOT) and TP8 (GN 

13. Adjust VR89 for 12. уос (+/-0.05VDC), at ТРЭ. 

14. Connect the Aantal voltmeter between ТР5 

15. 59 | AUR 108 МО) 0VDC (+/-0.05VDC). 
i i tion Just 10- + 

Powar Drive: Teet Ројпе Lees 16. Connect the Шию; voltmeter between ТР12 
(HOT) and TP8 (GND). 

17. Adjust VR148 for 5VDC (+/-0.05VDC) at TP12. 

18. Connect the aigna! voltmeter between TP4 
(HOT) and TP8(GND) 

19. Adjust VR139 to -БМОС (+/-0.1VDC). 


NOTE: Repair or replace the power box before 
proceeding with any other adjustments if all 
voltage indicated above are not obtain 
properly. Not to do so could result in a 
safety hazard. 


1. POWER SUPPLY-POWER DRIVE SECTION 


я г ом 





2. REEL SERVO & SYSTEM CONTROL SECTION 
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Fig. 1-1-1 Power Box Servo Adjustment Point Location 


2-1. REFERENCE LEVEL ADJUSTMENT 


NOTE: ae Sol Na should be performed before 
SION adjustments containes in the 
л т, 


Adjustment 
performed. 


Test Point : TP96 
Adjustments : VR38 (OUT REF LEVEL) 


1. Extend the SERVO and TIMING Board (15). 


procedures are 


2. Place the nt in the EJECT mode. 
3. Connect a digital voltmeter to TP96, and adjust 
VR38 tour” 


НЕР LEVEL), зо that the DC voltage at 
ТР96 із 150mV (-/- 1mVDC). 


2-2 TIMER ROLLER FG DUTY ADJUSTMENT 
NOTE: Perform the tension adjustments contained 
in the -mechanica! adjustment procedures 
before doing this adjustment. 


Test Points: TP76, TP77 
Adjustments: VR23 (TR DUTY 1) 
VR24 (TR DUTY 2) 


. Extend the SERVO and TIMING Board (15). 

. Connect the jumper wires between TP85 and 
TP86, TP85 and ТР88. 

Insert а cassette and place the unit 
forward search X32 mode. (SHTL) 
. Connect a scope to TP76. 

. Adjust VR23 (TR DUTY 1) so that the duty cycle 


їп the 


is equal as shown n п ure 2-2-1. 

. Connect the зсо 

. Adjust VR24 (TR DUTY 5 зо that the duty cycle 
is equal as shown in figure 2-2-1. 


NO na о N> 


TP76 G vR23 
TP77 © VR24 





Fig. 2-2-1 Timer Roller FG Duty 
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System Control Adjustment Point Location 


2-3. TENSION DETECTOR ADJUSTMENTS 


Test Points: TP84, TP85, TP86, TP87, TP88 
Adjustments: VR36 (S SLACK) 
VR37 (T SLACK) 


1. Extend the SERVO and TIMING Board (L5). 

2. Connect the jumper wires between ТР86, TP88, 
and TP85 (+12V line). 

3. Remove the front loading unit, connect the 

dummy plug 1 (VFK0361) to P406 socket, 

then turn the power switch on. 

4. Place the unit in the PLAY mode and connect 
the digital voltmeter to TP84. 

5. mene and record the DC voltage at TP84 as 


and 


" Connect the digital voltmeter to TP87 апа 
measure the voltage (ET). (Note this as ЕТ). 


NOTE: If either сори level (Е5-1) ог (ЕТ-1) в 
less than 5 volts, adjust either VR36 or VR37 
for (Е5-0.3) ог (ЕТ-0.3) at TP86 or ТР88, 
respectively. 


7. Remove the jumper wires. 
8. Place the unit in the STOP mode. 


9. Connect the digital voltmeter to TP86 and 


adjust VR36 (5 SLACK) to equal (Es-1V), 
tolerance (+0.5М/-0МОС). 
10. Connect the digital voltmeter to TP88 and 


Го АА Aye! Bek SLACK) to (ET—-1V),tolerance 
11. After this eer NM confirm that the tape 
slack 15 indicated on the display, when the 

unit is placed in the PLAY mode without a 
cassette. (Dummy plug in place). 
12. Remove jumpers and dummy plug, 
front loading unit. 


reinstall 


SYSTEM CONTROL SECTION 
2-4 MR HEAD PLAYBACK AMP ADJUSTMENT 


Test Points: ТР40, ТР41 
Adjustment : VR1 (MR VR) 


NOTE: Disconnect the ribbon connector to put the 
board on the extender. This will not affect 
the alignment. Reconnect the ribbon connector 
after the adjustment is completed. 


. Play back the alignment tape (VFM7084EAG) in 
the search forward X1 mode. (VAR or SHTL) 

. Connect a scope CH1 to TP40 and CH2 to TP41. 

. Adjust VR1 (MR VR) so that the B ошо of 
the CTL pulse is 4.5V (+/-0.1V) as sho 
figure 2-4-1. we 

. confirm waveform at TP41 as shown in figure 2— 


-1 


3-1 BURST FLAG PULSE ADJUSTMENT 


Test Points: ТР504, TP505 
Adjustment : VR50I (BF PULSE) 


1. Supply an EIA color bar signal to the REF 
VIDEO INPUT on the rear panel. 

. Set the TAPE/EE switch to the TAPE position 
and the HEAD SELECT switch to PLAY position. 

. Place the unit in the EJECT mode. 

. Connect the sco CH1 to TP505 and CH2 to 
TP504, then set the scope to the CHOP mode. 

. Adjust УН501 (BF PHASE) so that the BF pulse 
is centered on the burst signal as shown їп 
figure 3-1-1. 


про N 


© VR501 





Fig. 2-4-1 MR Head PB Amp [ПШ 
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9, те) Fig. 3-1-1 Burst Flag Pulse 
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3-2 SAMPLE AND HOLD ADJUSTMENT 


Test Points: TP506, TP507 
Adjustment : VR502 (S/H PHASE) 


TBC1 And SYNC GENE Test Point Location 


RUM 1. Supply an EIA color bar signal to the REF 

VR504 VR505 VIDEO INPUT on the rear panel. 

. Set the TAPE/EE switch to the TAPE mode and 
the HEAD SELECT switch to PLAY position. 

. Place the unit in the EJECT mode. 

. Connect the scope CH1 to TP507 and CH2 to 
TP506, then set the scope to CHOP mode. 

. Adjust VR502 (S/H PHASE) so that the sample 
А pulse is located in the center of the error 

vaso vaso waveform as shown in figure 3-2-1. 


NOTE: |f the waveform at ТР507 is unstable 
(jittering) slowly turn C555 until the 
signal stabilizes. 
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TBC1 And SYNC GENE Adjustment Point Location GVR502 


NOTE: 


1. Color bars encoded to the В5--189 
specification, will be refered to as ЕА color 
bars, in this adjustment procedure. 


2. VR504 is not used, and may Бе set to its 
center position before doing this adjustment. 





Fig. 3-2-1 Sampling Hold 
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3-3 14МНг VCO ADJUSTMENT 


UA га, ТР537, ТР538 
Рп бо 

Adjustments: С555 (14.3МН2 VCO) 
VR509 (14.3MHz VCO) 


. Do not supply any signal to the REF VIDEO IN. 

. Set the PE/EE switch to the TAPE position 
and the HEAD SELECT switch to PLAY position. 

. Place the unit in the EJECT mode. 

. Connect the sco CH1 to TP514 and CH2 to 
e then set the scope to the CHOP mode. (DC 
mode). 

. Confirm that TP514 has a logic low level, and 
voltage at TP508 is approximately 0 VDC. 

. Connect the frequency counter to TP537 and 
бајат С555 (14.3МНг VCO) то 3.579545MHz (+/- 


7. Supply a BLACK BURST signal to the REF VIDEO 
and loop ouv to the CH1 INPUT of 
the scope and terminat 

8. Connect the scope CH2 to TP537 and set the 
scope to the CHOP mode. 

9. Confirm that the reference burst signal and 
the waveform at TP537 are phase locked. 

10. Confirm that the phase of the signal at TP537 
moves more than +/-40 nanoseconds against the 
reference burst signal by turning the system 
phase control in the pull out drawer. 

11. After confirming this, set the System Phase VR 
located on the pull out drawer to its center 
position. 

12. Connect the scope to TP538 and turn VR509 
(14.3MHz МСО) from end to end and record the 
maximum and minimum DC voltage. 

13. Adjust УН509 so that the DC voltage at ТР538 
is centered between this minimum and maximum 
voltage. 


Test Points: 


Фо мн 


сп 


3-4 SYNC ADJUSTMENT 


Test Points: VIDEO IN, VIDEO OUT, ТР501 
Adjustment : VR503 (H PHASE FINE) 


1. Supply an EIA ar bar to the REF VIDEO INPUT 
on the rear poner 

2. Set the TAPE/EE switch to the TAPE position, 
and the HEAD SELECT switch to PLAY position. 

3. пас the unit in the EJECT mode. 

4 Supe the scope CH1 input with reference 

во by using the reference video input loop 

through connector on the rear panel. (Set the 
reference input terminate switch to off, and 
terminate the signal at the scope's input) 

b. Set the SYS H PHASE VR located on the pull out 
drawer to the center positions. 

6. Confirm that the two horizontal pulses are in 
alignment. 
If not, adjust VR503 (H PHASE FINE) and the 
COARSE R on the pull out drawer so that the 
pulses are aligned as shown in figure 3—4—1. 

7. Confirm that the VIDEO OUTPUT signal can be 
adjusted more than (+/—1.5 microseconds іп 
phase), against the REF signal at ТР501. 


4—4 
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Fig. 3-4-1 Н Sync 


3-5 13.5MHZ VCO ADJSUTMENT 


Test Points: ТР520, TP521, ТР522, TP526 
Adjustments: C601 (13.5 MHZ VCO 1 1) 
C621 (13.5 MHZ VCO 2) 


1.5 Supply an EIA color bar signal to the REF 
EO INPUT on the rear panel. 

2. H^ the TAPE/EE switch to the TAPE position 
and the HEAD SELECT switch to Ше PLAY 
position. 

3. Place the unit in the EJECT mode. 

4. Connect а digital voltmeter to TP521 апа 
adjust C601 се 5MHz VCO 1) so that the DC 
level is 3.0 VD 

5. Connect the digital voltmeter то TP526 and 
adjust C621 (13.5MHz VCO 2) so that the DC 
level is 3.0 VDC. 

6. Connect the scope CH1 to TP520 and CH2 to 
TP522, and confirm that the two waveforms are 
phase locked. 


3-6 VIDEO PHASE ADJUSTMENT 


VIDEO OUT 1 
VR505 (HD POS) 


1. supply. ап EIA color bar signa! to the VIDEO 
INPUT on the rear panel. 

2. Place the unit in the EJECT mode. 

3. Turn the VIDEO PHASE VR on the puli out drawer 

4 

5 


Test Point: 
Adjustment: 


to its center position. 

. Connect а scope to the VIDEO INPUT апа 
measure the T portion as shown in figure 3-6-1 

. Connect the scope to the VIDEO OUT 1 and 
adjust VR505 (HD POS) so that the T portion is 
the same as the T portion as measured in step 4. 

6. Adjust VIDEO PHASE VR so that the T portion is 
the same as the T portion as measured in step 4. 


© VR505 


VIDEO OUT 1 





Fig. 3-6-1 Video Phase 


3-7 VIDEO PHASE FINE ADJUSTMENT 


Test Points: TP516, TP517 

Adjustment : VR508 (V PHASE FINE) 

1. Supply an EIA color bar signal to the REF 

VIDEO INPUT on the rear panel. 

2. Set the TAPE/EE switch to the TAPE position 
and the HEAD SELECT switch to PLAY potiison. 

2 Place the unit in the EJECT mode. 


. Connect the scope CH1 to TP516 and CH2 to 
TP517, and then set the scope to the CHOP 


mode. 

5. Adjust VR508 (V PHASE FINE) so that the T 
portion is 7.1 microseconds as shown in 
figure 3-7-1. 


© VR508 





Fig. 3-7-1 Video Phase Fine 


3-8 SUB CARRIER ADJUSTMENT 


TP531 
VR507 (SC DUTY) 


Test Point: 
Adjustment: 


1. Сара) ап EIA color bar signal 

VI 

and the HEAD SELECT switch to PLAY potision. 
. Connect а scope to TP531 and adjust VR507 (SC 


to the REF 
EO INPUT on the rear panel. 
2. Set the EE/TAPE switch to the TAPE position 
3. Insert a cassette and place the unit in the 
STOP mode. 
DUTY) so that the duty cycle of the subcarrier 
is equal as shown in figure 3-8-1. 


© ув507 


50% 


50% 


center point 


Ti 
Tz 


"Та 


qz Х100--50 +2 (2) 


Fig. 3-8-1 Sub Carrier 





3-9 COLOR FRAMING ADJUSTMENT (SCH) 


Test Points: 
P531, 
Adjustment : УН506 








. Supp 
VIDEO INPUT on the rear panel. 
. Set the TAPE/EE switch to the TAPE position 


оо мо т 


ТР527, TP537, VIDEO OUT 2 
T TP532, Pin 8 of IC532 
(LF PULSE) 


ly an ЕА color bar signal to the REF 


and the HEAD SELECT switch to PLAY. 


. Place the unit in the EJECT mode. 
. Connect the scope CH1 to TP527 and CH2 to the 


©SCH COARSE, SCH FINE VR 
(SUB FRONT PANEL) 


TP527 со е 


VIDEO 
2 OUT 


t 
, 
— 
LI 
О 


Ti пет 


ТР537 


VIDEO 
2 OUT 


Fig. 3-9-1 Color Framing (1) 


РЕЗ OUT, and then set the scope to the CHOP 
mode. 

Measure and note the T1 portion as shown in 
figure 3-9-1. 

Set the scope to the CHOP mode and connect 
CH1 to TP537 and CH2 to VIDEO OUT 2. 

Adjust SCH COARSE and SCH FINE VR (SUB 
FRONT PANEL) so that the first signal is T1. 
Connect the SCH meter CHA to REF VIDEO and 
CHB to VIDEO OUT 2. 
Adjust SCH FINE VR (SUB FRONT PANEL) so 
that the waveform of VIDEO OUT 2 is linear as 
shown in figure 3-9-2. 


OSCH FINE VR 
(SUB FRONT PANEL) 


VIDEO OUT 2 


Fig. 3-9-2 Color Framing (2) 


10. Adjust SYS SC FINE VR and SYS SC COARSE оп 
the pull out drawer so that the 2 waveform is 
agreement as shown in figure 3-9-3. 


OSYS SC FINE VR 
SYS SC COARSE 
(PULL OUT DRAWER) 





Fig. 3-9-3 Color Framing (3) 


11. Connect the scope CH1 to TP531 and CH2 to 
TP532, then set the scope to CHOP mode. 

12. Adjust VR506 (LF PULSE) so that the pulse of 
TP532 is as shown in figure 3-9-4. 

13. Change the CH2 on the scope to Pin 8 of 1С532. 

14. Adjust VR506 (LF PULSE ) so that the pulse of 
Pin 8 of IC532 is as shown in figure 3-9-4. 





Fig. 3-9-4 Color Framing (4) 


4. SERVO AND TIMING SECTION 
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Color bars encoded то the 
specification will be refered to as 
color bars, in this adjustment procedure. 
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Note: 


4-1 DRUM REFERENCE VOLTAGE ADJUSTMENT 


Test Points: TP38, TP35, TP24 

Adjustments: VR15 (DRUM REF) 
VR12 (-5У ADJ) 
VC1 (INT 30Hz) 


. Insert а work cassette and place the unit 
the STOP mode. 

. Connect a digital voltmeter to TP38. 

. Adjust VR15 (DRUM REF) so that the 
voltage at TP38 is 2.5V (+/- 0.1VDC). 

. Connect the digital voltmeter to TP35. 

. Adjust VR12 (-5V ADJ) so that the voltage at 
TP35 is —5.0V (+/-0.ТМОС). 

. Place the unit in the RECORD mode. 

. Connect the frequency counter TP24 and 
adjust VC1 (INT 30Hz) to 29.970--/-20Н2 


NOTE: 

An alternate adjustment to achieve the required 
accuracy for step 7 is to use pin 6 of 1С38 as the 
test point and adjust for 3579545+/-20Нг. 


in 


DC 


NO Aa ою = 


4—2 CAPSTAN REFERENCE VOLTAGE ADJUSTMENT 


Test Points: TP19, TP20 
Adjustments: VR4 (V REF2) 
VR5 (CAP REF) 

1. Insert a cassette and place the unit in the 
STOP mode. 

. Connect a digital voltmeter to TP20. 

. Adjust VR4 (V REF2) so that the voltage at 
TP20 is 2.5V (+/-0.02М0С). 

. Connect the digital voltmeter to TP19. 

. Adjust VR5 (CAP REF) so that the voltage at 
TP19 is 3.6V (+/-0.02VDC). 


се ом 


4-3 CAPSTAN PHASE ADJUSTMENT 


Test Points: TP24, TP13 
Adjustment : VR4 (V ВЕР?) 


1. Supply а color bar signal to the VIDEO 
on the rear panel. 

2. Insert a cassette and place the unit in the 

3 RECORD mode. 

4 


INPUT 


Set the scope to the CHOP mode апа connect 
CH1 to TP24 and CH2 to TP13. 

пара VR4 (М REF2) so that the T portion is 0 
(+/-70 microseconds) as shown т figure 4-3-1. 


Т=0+ 70иѕес 


Fig. 4-3-1 Capstan Phase 


4-4 CAPSTAN LOCK GATE ADJUSTMENT 


TP13,TP27,TP26 
VR1 (LOCK GATE 2) 


1. Supply ап EIA color "id signal to the VIDEO 
INPUT on the rear panel. 

2. Connect the scope CH1 to TP26 and CH2 to TP13. 

3. Insert а cassette and place the unit іп the 

4 


Test Points: 
Adjustment : 


RECORD mode. 

. Adjust VR1 (LOCK GATE 2) so that the pulse 
at TP13 is centered on the pulse at TP26 as 
shown in figure 4-4-1. 

. Connect the scope to TP27 and set it to the DC 


сл 


mode. 
6. Confirm that the voltage at TP27 is a 
high during the STOP a and a 
during the RECORD mode. 


logic 
logic low 





Fig. 4-4-1 Capstan Lock Gate 


4-5 TRACKING FIX ADJUSTMENT 


Test Points: TP55 (on the SERVO Board) 
| ТР18 (on the Y PLAYBACK Board) 
Adjustment : VR20 (TR FIX) 


1. Supply an EIA color w signal to the VIDEO 
INPUT оп the гает pane | 

2. Set the HEAD SELECT DUM to the R/P position 

and set the front panel tracking control to 

its center detent position. 

. Insert а cassette and make a recording for а 
few minutes. 

. Connect the scope СН1 to ТР18 on the У 
PLAYBACK Board and CH2 to ТР55. 

. Play back the just recorded tape. 

. Adjust VR20 (TR FIX) so the RF envelope 
maximum (V1 and V2 LEVELS) as shown 


figure 4-5-1. 


Фе љ о 


_ is 
in 








Fig. 4-5-1 Tracking Fix 


4-6 EXT FINE SPEED ADJUSTMENT 


Test Point : TP4 
Adjustments: VR7 (SYNCRO SHIFT) 
VR6 (SYNCRO GAIN) 


Note: 
This adjustment need а variable power 


supply. 
(Voltage 0~12V,2A) 


1. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 
2. insert a cassette and make a recording for a 


few minutes and then play back the just 


recorded ment. 

3. Connect a frequency counter to TP4. . 

4. Supply 5.2 volts DC to pin 46 of the 50 pin 
remote connector 

5. Adjust VR7 (SYNCRO SHIFT) to produce 2158Hz 
+/-5Hz) at 

6. Supply 2.2 volts DC to рт 46 of the 50 рт 
remote connect 

7. Adjust VR6 (SYNCRO GAIN) to produce 2590Н2 
(+/-5Hz) at ТР4 

8. Supply 8.2 volts DC to pin 46 of the 50 рт 
remote connector and confirm that the 
frequency is 1840 Hz (+/-10Hz). If it is not, 


repeat this procedure. 


4-7 X 1/16 Ана: X 1/32 SHUTTLE SPEED 
ADJUSTMEN 

Test Points: TP 21 „ТР22 

Adjustment : VR2 '(X1/32A) 


1. Insert a cassette and place the unit in the X 
1/16 shuttle mode (or 2/32 VAR). 

2. Connect а scope to TP21 and measure the peak 

Ұл peak amplitude of the signal and note ав 


. Set the scope to the DC mode and connect to 
TP22. Adjust VRQ (X1/32A) so that the voltage 
at TP22 (V2) will be 1/4 the level of the 
waveform at TP21. (figure 4-7-1) 


OQvR2 


ТР21 





Fig. 4-7-1 Search ‘Speed (1) 


4-8 X 1/32 SHUTTLE SPEED ADJUSTMENT (2) 


Test Points: ТР23,ТР5 
Adjustments: МУАЗ (Х1/32С) 


1. 
2. 


Insert а cassette and place the in the X 1/32 

VAR mode. 

Connect the scope to TP5 and adjust VR3 so 

that its duty becomes roughy 50 to 50. 

Then connect a frequency counter to same_ test 
oint and set VR3 again for ( 

. Then connect the scope to TP23 and adjust VR2 
so that the duty decomes as shown in figure 4-8-1 
(Center is 50 to 50). 

. Then back to ТРБ again and set the frequency 
for 67.5 +/- 6Hz Бу МРАЗ. 

. Back to TP23 and confirm the duty. — — 

Repeat steps 3 through 5 until specifications 

are met. 


трга ФУР2 


J i. bk 


+ 


Th 
Ті: 
Fig. 4-8-1 Search Speed (2) 
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4-9 DRUM FG AMP ADJUSTMENT 


Test Point: TP31 
Adjustment: VL1 


1. Insert a cassette and place the unit in the 
STOP mode. 

2. Connect the scope to TP31. 

3. Adjust VL1 so that the drum FG level 
its maximum level without distortion. 


в at 


4—10 DAC GAIN ADJUSTMENT 


Test Points: TP37,TP36 
Adjustments: VR13 (D/A GAIN 1) 
VR14 (D/A GAIN 2) 


1. Place the unit in the EJECT mode. 
2. Connect the jumper wires between TP49, TP50, 
TP34 and ground. 


арргох тагу 67.5 Нг. 


. Connect а digital voltmeter то TP36. 

. Adjust VR13 (D/A GAIN 1) for 5.0V 
at TP36. 

. Connect the digital voltmeter to TP37. 

. Adjust VR14 (D/A GAIN 2) for 5.0V (4/—0.1V) 
at TP37. 

. Remove the jumper wires. 


(+/-0.1М) 


ч оо Бо 


4-11 LOCK GATE1 ADJUSTMENT 


Test Points: TP43,TP42,TP52 
Adjustment : VR18 (LOCK GATE 1) 


. Insert а cassette and place the unit in the 
PLAY mode. 

. Set the scope то the CHOP mode, 
СН1 to ТР52 and CH2 to TP42. 

. Adjust VR18 (LOCK GATE 1) so that the width 
of pulse PW2 is 1/2 that of pulse PW1 as shown 
in figure 4-11-1. 

. Connect the scope CH1 to TP43 and CH2 to TP44. 

. Place the unit in the EJECT mode. 

. Confirm that the DC levels at TP43 and TP44 
change from low to high after the drum із 


and connect 


oc. 


completly stopped as shown Бу in figure 








Fig. 4-11-2 DC Level 


4-12 PG SHIFTER ADJUSTMENT 


Test Points: TP55 
TP10 (on the Y PLAYBACK Board) 
Adjustments: VR19 (PG), SW 1, SW 2 


. Play back the color bar portion of the 
alignment tape (VFM7084EAG). 
Set the front panel tracking control to its 


center detent position. 

. Set the HEAD SELECT switch to the R/P position. 
. Set VR19 (PG) to the center of its rotation. 

. Connect the scope CHi to TP10 on the Y 
PLAYBACK Board and СН2 to TP55, and then 
expand the display to show the rising edge of 

the switching pulse. 


по ~ = 


6. Adjust SW1 and SW2 so that the rising edge of 
the switching pulse is 2.75 Н (+/-0.1H) ahead 
of the beginning of vertical sync, as shown in 
figure 4-12-1. . 

7. Observe only the waveform at TP55 and adjust 
VR19 (PG) so that the difference between the 
rising and falling edge is less than 2.0 
microseconds as shown in figure 4-12-2. 


NOTE: 
This may be seen by switching the scope trigger 
from (+) to (-) slope select. 


QSW1 


ІРІ) 


(Ү РВ) 


TP595 


Fig. 4-12-1 PG Shifter (1) 


less than 





Fig. 4-12-2 PG Shifter (2) 


4-13 REC SHIFTER ADJUSTMENT 


Test Points: TP46, TP55 

TP10 (on the Y PLAYBACK Board) 
Adjustments: VR9 (REC SHIFTER) 

VR8 (DUTY SHIFTER) 


- 


. Supply ап EIA color bar signal to the VIDEO 
INPUT on the rear panel. 
. Set the TAPE/EE switch to the EE position. 


Insert а cassette and place the unit in the 

RECORD mode. 

. Connect the scope CH1 to TP10 on the Y 
PLAYBACK Board and CH2 to ТР55 and expand 
the display to show the rising edge of the 
switching pulse. 

6. Adjust VRQ (REC SHIFTER) so that the rising 
edge of the switching pulse is 2.75 Н (+/-0.1 
H) before the beginning of vertical sync, as 
shown in figure 4-13-1. 

. Connect the scope to TP46. 

. Adjust VR8 (DUTY SHIFTER) зо that 

the difference between the falling and rising 

edge is less than 2.0 microseconds ав shown 

in figure 4-13-2. 


со ~ 





. Set the HEAD SELECT switch to the R/P position. 











Fig. 4-13-2 REC Shifter (2) 


4-14 GAIN SWITCHING ADJUSTMENT 


Test Points: TP41,TP46 
Adjustments: VR16 (GATE 1) 
VR17 (GATE 2) 


1. Insert а cassette and place the unit іп the 
STOP mode. 

2. Connect the scope CH1 to TP46 and CH2 to ТР41. 

3. Adjust VR16 (GATE 1) so that the T1 period is 
1.5 milliseconds (+/-0.1milliseconds) as 
shown in figure 4-14-1. к 

4. Adjust VR17 (GATE 2) so that Ше T2 period is 
25 milliseconds  (t/—0.1milliseconds) as 
shown in figure 4-14-1. 


1. 5+0. 1ш ес OVR16 


2. 5+0. 1ms ec OVR17 


Fig. 4-14-1 Gain Switch 


4-15 GATE PULSE ADJUSTMENT 


Test Points: TP47,TP48 
Adjustments: VR10 (CK GATE) 
VR11 (GATE 1) 


1. Insert а cassette and place the unit in the 
STOP mode. 

2. ое а зсоре То ТР48. 

3. А ra VR11 (GATE 1) so that the T1 portion is 
` microseconds (+/-5 microseconds) as shown 
in figure 4-15-1. 

4. Connect the scope to TP47. 

5. паша VR10 (СК GATE) so that Ше Т2 portion 

286 microseconds (+/-5 microseconds) as 
oan in figure 4-15-1. 
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Fig. 4-15-1 Gate Pulse 


4-16 WALLER CIRCUIT ADJUSTMENT (R/P) 


Test Points: TP55, TP66 
TP10 (on the Y PLAYBACK Board) 
VR21 (R/P-W) 


1. Supp] an EIA color Вак signal to the VIDEO 

on the rear ге: 

2. Set the HEAD SELECT switch to the R/P position. 

3. Insert a cassette and make a recording for a 
few minutes and then play back the just 
recorded tape. 

4. Connect the scope СНЕ to TP10 on the Y 
PLAYBACK Board and CH2 то TP55, and then 
expand the display to show the rising edge of 
the switching pulse. 

5. Confirm that the rising edge of the switching 
pulse is 2.75(+/—0.1Н) ahead of vertical. If 
the switching pulse is not within this 
specification perform the РС shifter 
adjustment section 4—12. 

6. Leave the scope CH1 connected to TP10 on the Y 
PLAYBACK Board and connect CH2 to TP66. 

7. Adjust VR21 (R/P-W) so that the T period is 16 
microseconds (+/—2 microsecond) as shown іп 
figure 4-16-1. 


Adjustment : 


4—10 








T-16-2usec 
Fig. 4-16 1 Waller Circuit (1) 


4—17 WALLER CIRCUIT ADJUSTMENT (AT) 


Test Points: or TP67 
P10 (on the Y PLAYBACK Board) 
Adjustments: яо (АТМ) 


1. борау ап ЕА color bar signal to the VIDEO 
INPUT on the rear panel. 

2. Set the HEAD SELECT switch to the PLAY 

osition. 

3. Insert а cassette and make a recording for a 
few minutes and then play back the just 
recorded tape. 

4. Connect the scope CH1 to TP10 on the Y 
PLAYBACK Board and CH2 to TP62, and then 
expand the display to show the rising edge of 
the switching pulse. 

5. Confirm that the rising edge of the switching 
pulse is ahead of the leading edge of vertical 
sync. If the switching pulse is not within 
this specification, perform the PG shifter 
adjustment section 4—12. 

6. Leave the scope CH1 connected to TP10 on the Y 
PLAYBACK Board and connect CH2 to TP67. 

7. Adjust VR22 (AT-W) so that the T period is 16 
microseconds (+/-2 microseconds) as shown іп 
figure 4-17-1. 


G vR22 


TP10 | | | | | | 
(Y PB) | 


TP62 | 


TP67 


— m 


T=16+2usec 


Fig. 4-17-1 Waller Circuit (2) 


5. У PLAYBACK SECTION 5-1 У DE-EMPHASIS LEVEL ADJUSTMENT 


Test Points: TP10, ТР17 
Adjustments: VR17 (NL DE-EMP LEVEL) 
VR21 (DC BAL) 


@G4 
У FREQUENCY ADJ FLOWCHART 


H 

| 11-26 Y FREQUENCY RESPONSE ADJUSTMENT.(PAGE 4-47) 
t 

[5-2 Y E-E FREQUENCY ADJUSTMENT (PAGE 4-11) 
1 

[8-22 ENCODER FREQUENCY ADJUSTMENT (PAGE 4-27) 
В 

15-3 Y P.B FREQUENCY ADJUSTMENT (PAGE 4-12) 
| 

[ 10-4 Y RECORDING FREQUENCY ADJUSTMENT ( 4-37) 
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Fig.5-1-1 Y FREQUENCY Adj Flowchart 





Y Playback Test Point Location . Play back the color bar portion of the 
alignment pd VERG: 

. Connect a scope to TP17. 

. net VR17 (NL DE-EMP LEVEL) so that the 
evel is 2.40 Vp-p (+/- 0.03Мр-р 

Change the jumper position of SW11 from 

position 1 to position 2. 

. Connect a scope to TP10 and set VR21 (DC BAL) 

for DC voltage 0 (+/- 10тУр-р). 

. Return the jumper оп SW11 to position 1. 


52-2 


V=2. 4Ур-р+0. 03 Урр 





Fig. 5-1-2 Y Nonlinear Level 





Y Playback Adjustment Point Location 5-2 Y Е-Е FREQUENCY ADJUSTMENT 
Test Point : TP10 
Adjustments: VC1 (Е Comp) 
VR7 (NL UM LEVEL) 
1. Set the sweep generator output level as shown 
in figure 5-2-1 


4-1 





Fig. 5-2-1 Sweep Level 


2. Supply a sweep signal to the VIDEO INPUT, on 

the rear panel. 

3. Set SW1 on the DECODER board to the B/W 
osition, and the INPUT SELECT switch to the 
(МЕ position. 

4. Place the unit in the EJECT mode. | 

5. Connect the scope to TP17, and adjust VC1 (F 

COMP), so that the level from 100KHz to 4MHz 
р Нат (96% +/— 3%), аз shown in figure 5-2- 


6. After this adjustment, set SW1 on the DECODER 
board to the AUTO position. 


TP10 Svc 





Fig. 5-2-2 YEE Frequency 


м 


Insert on alignment tape (VFM 7084 ЕАС) апа 
play back the multiburst portion. | 

8. Connect the scope to TP10 and adjust УВ7 (NL 
LIM LEVEL) so that the A portion is flat as 

shown in figure 5-2-3. 


COMPONENT Y OUT 
A PORTION 


ІМ! 
| | | d 
А PORTION мо доо 


Fig.5-2-3 NL LIM LEVEL 











5-3 Y PLAYBACK FREQUENCY RESPONSE 
ADJUSTMENT 


Test point : TP17 
Adjustment : VR1 (TERM 1) 
VR2 (AT CH1 EQ) 
VR3 (AT CH2 EQ) 
VR4 (R/P CH1 EQ) 
VRS (R/P CH2 EQ) 
VR6 (TERM 2) 
VR11 (V-V RF EQ) 
R/P VR (P.B. EQ d OUT DRAWER]) 
PLAY VR (Р.В. EQ [PULL OUT DRAWER]J) 


1. Set the R/P VR (P.B. EQ) and the PLAY VR (P.B. 
EQ) Which are both located in the Front Pull 
Out Drewer, to the 12:30 o'clock position (6.5 
frame) illustrated in figure 5-3-1. 


GR/P VR. AT VR 


12:30 o'clock 
(6.5 trame) 


Fig. 5-3-1 Volume Position 





2. Set VR11 (V-V RF EQ) to the 8 o'clock position 
(7frame) illustrated in figure 5-3-2. 


7 o'clock 
(7 frame) 





Fig. 5-3-2 Volume Position 


3. Set VR1 (TERM 1) to the 11:30 o'clock 
ша position, as illustrated in figure 


11:30 o'clock 
(4.5 frame) 





Fig. 5-3-3 Volume Position 


4. Set VR6 (TERM 2) to the 7:00 o'clock position, 
(7frame) as illustrated in figure 5-3-4. 


7 o'clock 
(7 frame) 





Fig. 5-3-4 Volume Position 


b. Connect the scope to TP17, and set the HEAD 
SELECT switch to the R/P position. 

6. Play back the sweep portion of the alignment 
tape (VFM7084EAG). 

7. Adjust VR4 (А/Р CH1 EQ) and УН5 (R/P CH2 ЕО), 
so that the level from 100KHz to 4MHz is flat 
(92 +- 1X) as shown in figure 5-3-5. 

8. Confirm that the balanse of CH1 and СН2 
чу; ‚ characteristics match to within 5% 
at 3MHz, if not repeat мәр 7. 

9. Set the HEAD SELECT switch to the PLAY 


position. 
10. Adjust VR2 (AT CH1 EQ) and VR3 (AT CH2 EQ) so 
that the level from 100KHz to 4MHz is flat (84% 
+— 3%), as shown in figure 5-3-5. 
and CH2 


11. Confirm that the balance of CH! 
келмеу characteristics match to within 10% 
at 3MHz, if not repeat step 10. 
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TP10 QVR7,VR3,VR4,VR5 


МУ 


0 goo 


100K 


M 4M100K 2M ^ 


4MHz=92 +1% 

3 MHz= Less than 5% 
4MHz= 84 + 290 

3 MHz= Less than 10% 


R/Pmode 
CH BAL 
AT mode 
CH BAL 





Fig. 5-3-5 Р.В Frequency adjustment 


12. Set the HEAD SELECT switch to the  R/P 
osition. 

13. Confirm that the from 2MHz to 3MHz is flat as 
shown in figure 5-3-5. 

14. № it not flat, adjust VR1 (TERM 1), VR11(V-V 
RF EQ), VR4 (R/P CH1 EQ) and VR5 (R/P CH2 EQ) 
so that the 2MHz to 3Ml is flat. 


Note 
if these adjustments are performed correctly, 
VR1, VR4 VR5 and VR11 will be very close to 
their preset positions. 


5-4 Y INPUT RF LEVEL ADJUSTMENT 


Test Points: TP2, ТР12 WFM OUT 
Adjustments: VR12 (V-V RF LEVEL) 
VR19 (R/P RF LEVEL) 
VR20 (AT RF LEVEL) 
VR501 (Y MIX) (on the REC AMP Board) 
VR9 (Y MIX ) (on the REC AMP Board) 


. Play back the 75% color bar portion of the 
alignment tape (VFM7084 EAG). 
Set the front panel tracking control to the 
center detent position. 
. Set the HEAD SELECT switch to R/P position. 
. Connect the scope to TP2 and adjust Mas (R/P 
RF LEVEL) to 400 mVp-p (+/- 10mVp-p). 
. Turn the power off and геля the Y PLAYBACK 
end and extend RECORD AMP Board. 
5 а COMPONENT color bar signa! 
COMPONENT INPUT on the rear panel. 
. Insert а work cassette and make а recording 
for а few mimutes and play back the just 
recorded tape 
8. Connect the « scope to WFM OUT on the rear panel 
and adjust VR9 (Y MIX) so that the V1 and V2 
levels are equal as shown in figure 5-4-1. 
ag trigger to ТРББ оп the servo 
oar 
9. Seat the HEAD SELECT switch to PLAY position. 
10. Adjust VR501 (Y MIX) so that the М1 and V2 
levels are equal as shown in figure 5-4-1. 
11. Turn the power off and replace the RECORD AMP 
Board and extend Y PLAYBACK Board. 
12. Make а recording for 2 н mimutes and play 
back the just recorded фен 
13. Set the HEAD SELEC switch to R/P position. 


to the 


нижи на 


14. Connect the scope to TP12 and adjust VR12 (V-V 
RF LEVEL) to 400 mVp-p (+/- 20mVp-p). 

15. Set the HEAD SELECT switch to PLAY position. 

16. Adjust VR20 (АТ RF LEVEL) to 400 mVp-p ( 
(+/-20тМр-р). 


WFM OUT 
TP2 


G VR12, VR19, VR20 
© VR9, VR501 (REC АМР) 


ТР12 
Vi Ма 


1V 


V1=400mVp-p+20mVp-p 





Fig. 5-4-1 Y Input RF Level 


5-5 HF LINEARITY ADJUSTMENT 
Test Point : TP10 


Adjustments: VR2 (AT CH1 EQ) 
VR3 (AT CH2 EQ) 
VR4 (В/Р CH1 EQ) 
VR5 (ВИР CH2 EQ) 
VR6 (TERM 2) 
VR11 (М-М ВЕ EQ) 
VR5 (Y CH1 EQ) (оп the REC AMP Board) 
VR6 (Y CH2 EQ) (оп the REC AMP Board) 
NOTE: | 
Tektromix 1480 or equivolent is needed for this 
adjustment. 
1. Supply a modulated ramp signal (80 IRE) to 
the COMPONENT input оп the rear panel. 
2. Set the EE/TAPE switch to the TAPE position. 
3. Insert а cassette and place the unit in the 
RECORD mode. 
4. Connect the waveform monitor to TP10, and set 


the response on the waveform monitor to 
the 3.58MHz band pe mode (CHROMA MODE). 

5. Adjust VR6 (TERM 2) so that the waveform is 
flat (100% +- 5%), as shown is figure 5-5-1. 


B 


3 2100 - 100 52 





Fig. 5-5-1 НЕ Linearity (1) 


6. Set the HEAD SELECT switch to the R/P position. 

7. Set the front panel tracking control to its 
center (detent) position. 

8. Insert an alignment tape (VFM7084EAG) апа 
play back the 75% color bar portion. 


9. Set the response оп the waveform poniai to 
the WIDEBAND position (FLAT MODE). 

10. Adjust VR11 (V-V RF EQ) so that the A 
ortion has proper square wave response at 


P10, as shown in figure 5-5-2. 
11. Play back the sweep portion of the alignment 
tape (VFM7084EAG). 









TP10 
GVR11 







A Portion 





Fig. 5-5-2 HF Linearity (2) 


12. Confirm that the output signal from 100KHz to 
4MHz is flat (90% +/-1%), and if not, readjust 
VR4 (R/P CH1 EQ) and VRE (R/P CH2 EQ). 

13. Confirm that the balance of CH1 and CH2 
ТА у charactoristics is withing 5%, at 


14. а“ “the HEAD SELECT switch to the PLAY 
position. 

15. Confirm that the output signal from 100KHz to 
4MHz is flat (82% -/-2%), ја pon readjust VR2 
(AT CH1 EQ) and VR3 (AT CH2 EQ). 

16. Confirm that the balance нг CH1 апа CH2 
те uency characteristics is withing 10%, at 

2. 

17. Supply а 100% multiiburst signal to the VIDEO 
INPUT on the rear panel. . 

18. Set the front panel tracking control to its 
center detent position. 

19. Set the HEAD SELECT switch to the R/P 
position. 

20. Insert а cassette and make a recording for а 
few minutes. Play back the just recorded tape. 

21. Confirm that the “deep” portion of the 
waveform does not exceed 110 IRE to the 


pedestal level. 

22. If this is not correct, adjust VR5 (Y CH1 EQ) 
and VR6 (Y CH2 FQ), on the REC AMP board, so 
that the “deep” portion of the waveform 13 
within the 110. IRE and pedestal limits, as 
shown in figure 5-5-3. 

23. Change the HEAD SELECT switch to the 
position, and repeat steps 20, 21 and 22. 


PLAY 


ТР10 GVRS5, VR6 (REC АМР) 
110IRE 


deep portion 


pedestal 





Fig. 5-5-3 Overmodulation 


5-6 OVERMODULATION CONFIRMATION 
VIDEO OUT 2 


1. Supply a 100% multiburst signal to the VIDEO 
INPUT on the rear panel. 

2. Set the front panel tracking control to its 
center (detent) position, and adjust the VIDEO 
INPUT LEVEL control on the front panel to 
1.1V, from sync tip to peak white. 


Test Point : 


3. Insert a cassette and make а recording for 
afew minutes. 

4. Connect a moniter d VIDEO OUT 2, and playback 
the just recorded ta 

5. Set the HEAD АВЕ ЕСТ switch to the R/P 
position. 

6. Confirm the overmodulation, if it is present, 
turn the R/P VR (P.B EQ) to +-1 frame readjust 
all the steps in the Y FREQUENCY ADJUSTMENTS, 
as shown in figure 5. 

Note: 
If turn the R/P VR (P.B ЕО) and play VR (Р.В 
EQ) to clockwise, improve the frequency 


response against over modulation and if turn 
themVR to cunter clockwise improve the S/N 
ratio. 


7. Change the HEAD SELECT switch to the PLAY 


position, and repeat step 6 


5-7 WFM RF LEVEL ADJUSTMENT 


Test Point : TP8 
2 : VR13 (УУЕМ ВЕ LEVEL) 


1.5 а COMPONENT color bar signal to 
COM ONENT INPUT on the rear panel. 
2. Set. the INPUT SELECT switch ae COMPONENT 
position. 
3. Set the HEAD SELECT switch to R/P side. 
4. Insert the cassette and make a recording for a 
few minutes and play back the just recorded 


tape. 
. Connect the scope to WFM OUT апа terminate 
into 75 ohms. 
6. Select Y RF on the WFM switcher, and adjust 
VR13 (WFM ВЕ LEVEL) so that the RF output 
level is 600mVp-p (+/-10тМр-р). 


сл 


5-8 Ү DOC LEVEL ADJUSTMENT 


Test Points: TP10, TP11 
Adjustment : VR14 (DOC DET) 


1. Play back the D.O.C. portion of the alignment 
tape. (VFM7084EAG) 

2. Connect the scope CH1 to TP11 and CH2 to TP10 
and set the scope to the CHOP mode. 

3. Adjust the front panel tracking control for 
maximum RF level output. 

4. Set the HEAD SELECT switch to the R/P 

position 

5. Adjust VR14 (DOC DET) so that the noise in the 

A portion (second DOC) disappears at TP10 т 


effect n are setting VR14 to remove the 
second drop out singnal not the first as shown 
in figure 5-8-1. 

ЈЕ 


“А” гор out position в the second drop out 
period (-24dB) that is recorded on the tape, the 
first drop out position is —14dB level. 


6. С PLAYBACK SECTION 


е 
ТР21 


А portion(2nd DOC) 
(Noise) 


TPA e 


е 
TP7 ӨТРВ 


е 
G3 


e 
2nd TP3 
DOC DOC 





Fig. 5-8-1 Y DOC Level 


е 
5-9 LIMITER AND DEMODULATOR BALANCE е ТР20 
ADJUSTMENT TP1 


А • • 

Test Point : ТР10 Р TP19 
Adjustments: VR15 (LIM BAL) тев 
VR16 (DEMODULATOR BALANCE) 


1. Insert an alignment tape (VFM7084EAG) and 
play back the 75% color bar portion. C Playback Test Point Location 

2. Set the HEAD SELECT switch to the R/P 
position. 

3. Connect a scope to TP10. 

4. ТЕЕ VR15 (LIM BAL) апа VR16 (DEMOD 

BAL) so that the carrier leakage at the 

sync tip portion is minimum (less than 40 

mVp-p) as shown in figure 5-9-1. 





© VR15,VR16 


ШЕ 


"quere than 
40mVp-p 


AA 
VR4 VR5 


А А А 
VR2 VR3 VRI 
A 
VR20 
VR8 VR9 4230 
А A 
vR19 VR31 





Fig. 5-9—1 Carrier Balance AA 





C Playback Adjustment Point Location 


6-1 С DE-EMPHASIS LEVEL 


Test Points: ТР17, TP10 
Adjustments: VR17 КА DE-EMP LEVEL) 
VR21 (DC BAL) 


. Рау back the 75% color bar portion of 
alignment tape ЕАО 
. Connect the scope TP17. 
. Adjust VR17 (NL Ое-ме БЕЛА зо that the С 
level is 1.6Ур-р (+/- 0 Прг 
. Change ўе jumper of WA rom position 1 to 
sition 2. 
lace the scope in the DC mode, and connect it 
to TP10. 
. Adjust VR21 (DC BAL), so the DC voltage is ОМ 
(+/-10mVp-p). 
Change tho jumper of SW11, from position 2 back 
to position 1. 


ч о осы о» = 


6-2 TERMINATION OF DELAY LINE ADJUSTMENT 


Test Points: TP3 
Adjustments: VR1 (TERM 1) 


1. Supply a sweep signal to TP18, and set the 
sweep level to 500mVp-p. 

2. Set the HEAD SELECT switch to the R/P position. 

3. Remove the jumper from SW1, SW2, and SW3. 

4. Insert а cassette and place the unit in the 
PLAYBACK mode. 

5. Connect the scope то ТРЗ and adjust VR1 (TERM 
1) so that the ripple of the waveform is 
minimum as shown in figure 6-2-1. 

6. Tm the jumpers on switches SW1, SW2 and 


8 10 12MHs 





Fig. 6-2-1 Termination of DL 


6-3 NL LIM LEVEL ADJUSTMENT 


Test Points: TP17 (on the TCM REC Board), TP10 
Adjustments: УЕ! (Е СОМР) 
R7 (NL LIM LEVEL) 


1. Set the sweep generator output level as shown 
in figure 6-3-1 
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0.286Vp-p 


Fig. 6—3—1 Sweep Level 


. Supply a sweep signal to TP17 on the TCM REC 

Board. 

К oe the scope to TP10 at the C PLAYBACK 
r 


ard. 

. Adjust VC1 (Е COMP) so that the level from 0 
to 3MHz is flat as shown in figure 6-3-2. 

Insert ап alignment tape (VFM7084EAG) апа 
play back the video sweep portion. 

. Adjust VR7 (NL LIM LEVEL) so that the level 
from 100KHz to 500KHz is flat as shown in 
figure 6-3-2. 


oa коњ 


© VC1,VR7 





Fig. 6-3-2 NL LIM Level 


6-4 C INPUT RF LEVEL ADJUSTMENT 


Test Points: TP2, TP12, ЕМ EVEL 
Adjustments: VRI2 (у-у RF LEVEL) 
R19 (R/P RF LEVEL) 
VR2 0 (AT RF LEVEL) 

VR602(ATC MiX)(on the REC AMP Board) 

VR10 (R/PC MiX)(on the REC AMP Board) 


. Play back the 75% color bar portion of the 

alignment tape (VFM 7084 EA 

. Set the front panel tracking EN to the 

center detent ^ position. 

. Set the HEAD SELECT switch to R/P position. 

. Connect the scope to TP2 and palu us (R/P 

RF LEVEL) to 400 mVp-p (+ 1 -p). 

Turn the power off and replace the Y PLAYBACK 

goara ane extend RECORD AMP Board. 

; Фа COMPONENT color bar signal to the 
CoM ONENT INPUT on the rear panel. 

. Insert а work cassette and make а recording 

for a few minutes and play back the just 

recorded tape. 


WA AB ee 


8. Connect the scope to WFM OUT оп the rear panel 
and adjust VR10 R/P (C MIX) so that the M and 
V2 levels are equal as shown in figure 5-4-1 
(External trigger to ТР55 on the Servo Board) 

Set the HEAD SELECT switch to PLAY position. 

1o. Adjust VR 502 (ATC MIX) so that the V1 and V2 
levels are equal as shown in figure 5-4-1. 

11. Turn the power off and replace the RECORD АМР 
Board and extend Y PLAYBACK Board. 

12. Make а recording m Ке few minutes апа play 

back the just recorded 

13. Set the HEAD SELECT Sew iteh to R/P position. 

14. Connect the scope to TP12 and adjust VR12 (V-V 
RF LEVEL) to 400mVp-p (+/- 20mVp-p). 

15. Set the HEAD SELEC Sitch to PLAY position. 

16. Adjust VR20 (AT RF LEVEL) to 400mVp-p 
20mVp-p). 


(+/- 


GVR12, VR19, VR20 
© VR502, VR10(REC AMP) 


WFM OUT 
ТР2 


rir 
- я 


1V 


V1=V2=400mVp-p + 10mV 





Fig. 6-4-1 С Input RF Level 


6-5 C EQUALIZER ADJUSTMENT 


Test Point : TP10 

Adjustments: VR1 (TERM 1) 
VR2 (AT CH1 EQ) 
VR3 (AT CH2 EQ) 
VR4 (R/P CH1 EQ) 
VR5 (R/P CH2 EQ) 
VR6 (TERM 2) 
VR8 (R/P PB ЕО) 
(AT PB EQ) 


1. Set VR8 (R/P PB EQ) and VR9 (AT PB EQ) the 8 
o'clock position (8 frame), as illustrated in 
figure 6-5-1 


> 
оз 


© увв.мв9 
9 


Fig. 6-5-1 Switch Position 


8 o'clock 


(8 frame) 





2. Set VR6 (TERM 2) to the 4 o'clock position 
(3 frame), as illustrated in figure 6-5-2. 


4 o'clock 


(3 frame) 


ШЫ; 


Fig. 6-5-2 Switch Position 








3. Play back the sweep portion of the alignment 
tape (VFM7084EAG). ў 
4. Set the front panel tracking contro! to its 
center (detent) position. ( 
5. Set the HEAD SELECT switch to the В/Р 
position. 
6. Connect the scope to 
7. Adjust VR4 (К/Р CHT Бо) апа УВ5 (В/Р СН2 ЕО) 


so that the level from 100KHz to ЗМН2 is flat 
(95 +/-3%), as shown in figure 6-5-3. 


©) vR1—VR6,VRB8,VR9 


Good 
No good ( 


77$ MHz 


0.1MHz 2 MHz 


0.1MHz ~ 3MHz:FLAT 


Fig. 6—5-3 C Equalizer 


8. Confirm that the 3.5MHz level is not more than 
63% down. If it is repeat steps 7 and 
9. em сие HEAD SELECT switch to the PLAY 


10. renee VR2 (AT CH1 EQ) and VR3 (AT CH2 EQ) so 
that the level from 100KHz to 3MHz is flat (95 ( 
“/-3%), as shown in figure 6-5-3. 

11. Confirm that the 8.5MHz level is not more than 
63% down. If it is repeat step 10. 

12. Confirm that the waveform is correct, if n 
adjust VR1 (TERM 1) and VR6 (TERM 2) ка that 
the waveform is flat. 


ү these adjustments are performed correctly, 
VR6 and VR1 will be very cluse (less than +-1 
frame) in their preset positions. 


6-6 WFM RF LEVEL ADJUSTMENT 


Test Point : МЕМ О 
Adjustment : VR13 WEM RF LEVEL) 
1. Supply a COMPONENT color bar signal to 


COMPONENT INPUT on the rear panel. 
2. Set the HEAD SELECT switch to R/P position. 
3. insert а cassette and make a recording for а 
њи minutes and play back the just recorded 


4. Connect the scope to WFM OUT and terminate іп 


75 ohms. 
5. Adjust VR13 (МЕМ RF LEVEL) so that the 
RF level is 600mVp-p (+/- 10mVp-p). 


6—7 C DOC LEVEL ADJUSTMENT 


Test Points: TP10, ТР11 ( 
Adjustment : VR14 (DOC DET) 


1. Play back the О.О.С. portion of the alignment 
tape. (VFM7084EAG) 

2. Connect the scope CH1 to ТР11 and CH2 to 
TP10 and set the scope to the CHOP mode. 





МОТЕ: 
Тпе 
period (—24dB) that is recorded on the tape, the 
first drop out portion is —14dB level. 


6-8 C LIMITER AND DEMODULATOR BALANCE 


Test Point : 


. Adjust the front panel tracking control 


for maximum RF level output. 


. Set the HEAD SELECT to the PLAY position. 
. Adjust VR14 (DOC DET) so that the noise at the 


A position disappears at TP10, in effect you 
are setting VR14 to remove the second drop 
e. panel, not the first as shown in figure 


A portion(2nd DOC) 
(Noise) 


1st 2nd 1st 
DOC DOC DOC DOC 
і 


Fig. 6-7-1 С DOC Level 


"A" drop out position is second drop out 


ADJUSTMENT 
TP10 


Adjustments: VR15 (LIM BAL) 


1. 


ко м 





. Connect a scope to TP 
. Adjust VR15 (LIM BAL) and VR16 (DEMOD BAL) 


VR16 (DEMOD BAL) 
Play back the 75% color bar ON of the 


alignment tape (VFM7084EAG). 
. Set the HEAD SELECT switch то the R/P 
position. 


10. 


so that the carrier e at the sync tip is 
minimum, (less than 30 mVp-p) as shown 
figure 6-8-1. 


in 


A. 


E une: than 
30mVp-p 


© VR15,VR16 
Fig. 6-8-1 C Demodu Balance 





6-9 TRACKING METER LEVEL ADJUSTMENT 


Test Point : METER 
Adjustments: VR30 (ZERO ADJ) 
VR31 (RF METER) 


1. Supply a black burst signal to the VIDEO INPUT 
on the rear panel. 

2. Set the INPUT SELECT switch to the LINE 

ition. 

3. Insert а cassette and make a recording for а 
few minutes. 

4. Play back the just recorded portion of the 
tape. 

6. Turn the tracking control on the front panel 
to its center detent position. 

6. Adjust VR31 (RF METER LEVEL) so thet the 
tracking meter indicates 100X as shown in 
figure 6-9-1. 


7. Place the unit in the EJECT mode and set the 
EE/TAPE switch to the TAPE position. Adjust 
VR30 (ZERO ADJ) so that the meter reads zero. 


© VR30, VR31 


VIDEO METER 


Fig. 6-9-1 Tracking Meter 


7 TBC 2 SECTION 
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TBC2 Adjustment Point Location 


NOTE: 

Color bars encoded to the RS189 specification will 
be referred to as ЕА color bars іп this 
adjustment procedure. 


7-1 VERTICAL SYNC SEPARATOR ADJUSTMENT 


Test Points: TP3, TP4 
Adjustment : VR2 (V SYNC) 


1. Play back the 75% color bar portion of the 
alignment tape. (VFM7084EAG) 

2. Connect the scope СН1 to ТРЗ and CH2 to 
TP4, and then set the scope to CHOP mode. 

3. Adjust МУА2 (У SYNC) so that the falling and 
rising edge of the М sync (ТРЗ) is centered оп 
the composite sync (TP4) as shown in figure 7-1-1. 


A=Btlusec 


a=b+5usec 





Fig. 7-1-1 V Sync Sep 
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7-2 AFC ADJUSTMENT 


Test Point : TP11 
Adjustment : L11 


1. Play back the 75% color bar portion of the 
alignment tape (VFM7084EAG). 

2. Connect a digital voltmeter to TP11. 

3. pe just L11 so that the DC level is 3.БМр-р 
(+/-0.1Vp-—p). 


7-3 PLAY BACK FRAMING PHASE 


Test Points: TP1, TP4 
Adjustments: VR1 (30Hz) 


1. Play back the 75% color bar portion of the 
alignment tape. (VFM7084EAG). 

2. Connect the scope СН1 to TP1 and CH2 to 
TP4, set the scope to CHOP mode, and expand 
V sync portion. р 

3. Adjust VR1 (30Hz) so that the phase difference 
between the falling edge or the rising edge of 
playback framing phase and the second serration 
of vertical sync is less than 1 microsecond as 
shown in figure 7-3-1. 


' 
OVRI е less tham Тизес 


Fig. 7-3-1 PB Framing 


7-4 C BLANKING DC ADJUSTMENT 


Test Points: TP10, ТР22 
Adjustment : VR13 (BLK O.F.S.) 


1. Play back the 75% color bar portion of the 

alignment tape. (VFM7084EAG). 

Connect the scope CH1 to TP10, and CH2 

to TP22, and trigger the scope with СНТ. 

. Adjust VR13 (BLK OFS) so that the pedestal 
portion before the burst is centered on the 
burst waveform as shown in figure 7—4-1. 


w N 





Fig. 7-4-1 C Blanking ОС 


7-5 Y BURST SEPARATOR ADJUSTMENT 


Test Points: TP4, TP19, ТР20 
Adjustment : VR3 (Y SYNC) 


1. Remove the jumper from SW1, and connect 
the external trigger on the scope to ТР4. 

2. Set the HEAD SELECT switch to R/P side. 

3. Play back the color bar portion of the 
alignment tape. (VFM7084EAG). 

4. Connect the scope CH1 to TP20, and CH2 to 
TP19, and set the scope to CHOP mode. 

5. Adjust VR3 (Y SYNC) so that the pulse signal at 
TP20 is centered on the pulse signal at TP19 
as shown in figure 7-5-1. 

6. Replace the jumper on SW1. 


A=B+10% 
Fig. 7-5-1 Y Burst Sep 


7-6 C BURST SEPARATOR ADJUSTMENT 


Test Points: TP7, TP24, TP25 
Adjustment : VR6 (CB) 


1. Set the HEAD SELECT switch to R/P side. 
2. Play back the 75% color bar portion of the 
alignment tape. (VFM7084EAG). 


о 


Trigger the scope from ТРУ. 

. Set the Која to CHOP mode. 

. Adjust VR6 (CB) so that the pulses are centered 
on each other as shown in figure 7-6-1. 


тъ 


A=B+10% 


Fig. 7-6-1 С Burst Sep 





. Connect the scope CH1 to ТР26, and CH2 то ТР24. 





7-7 Y APC ADJUSTMENT 


Test Point : TP12 
Adjustment : VR8 (Y APC) 


1. Play back the 75% color bar portion of the 
alignment tape. (VFM7084EAG). 

2. Connect the scope to TP12. 

3. Ас VR8 (Y АРС) so that the pulse widths, А 
an 


B are the same. 
^ „8 | | 


S [peo 








В: =n 
© ува | 


Fig. 7-7-1 Y АРС 





NOTE: The signal at TP12 will be changing and 
difficult to observe. With the scope trace 
centerd, and AC coupling equal displacement 
above and below the axis will indicate 50— 
50 duty cycle. Lines A and B indicate the 
pulses at а lower sweep rate. 


7-8 C APC ADJUSTMENT 


Test Points: TP13, TP32, Pin 2 of 1C139 
Adjustment : VR11 (C APC) 


1. Play back the 75% color bar portion of the 
alignment tape. (VFM7084EAG). 

2. Connect the scope CH1 to Pin 2 of 1C139 and CH2 
to TP13, then set the scope to CHOP mode. 
Connect the EXT trigger to TP32. 

3. Adjust VR11 (C АРС) so that the waveform at 
Pin2 of 1С139 is stable, while at the same time 
the signal at TP13 has a 50—50 duty cycle. 





Fig. 7-8-1 С АРС 


NOTE: The signal at TP13 will be changing and 
difficult to observe. With the scope trace 
centered, and coupling, = equal 
displacement above and below the axis will 
indicate a 50-50 duly cycle. |f this 
procedure is пок done properly, there will 

slight tearing in the output picture. 


7-9 У/С SEARCH VCO ADJUSTMENT 


Test Point : 
Adjustment : 


Monitor 
VR12 (Y OFS) 


1. Insert the alignment tape (VFM7084EAG), and 
play back the color bar section. 

. Set the HEAD SELECT switch to the R/P position. 

. Place the unit in the FF or REW mode. 

. Please the unit into FF or REW mode alternatly 
and set VR12 so that picture is stable in both 
modes. Note that REW mode is more critical. 

. If it is difficult to measure on the monitor, 
adjustment method as follows. 

. Connect the scope CH1 to TP6 and CH2 to TP16. 

. Adjust VR12 (Y OFS) so that the pulse width of 
TP16 is 350 nsec +100/-Б0 nsec as shown іп 
figure 7-9-1. 


„ом 


сл 


~ о 


кі E 350ns+ 1000$ 


7-50п5 





Fig. 7-9-1 Ү/С SEARCH VCO 


7-10 NARROW BLANKING ADJUSTMENT 


VIDEO OUT 2 
МА? (Y PHASE) 


1. Supply a МЕ color bar signal to VIDEO INPUT 
on the rear 


2. Set the V 4 ис PRESET) to 8 o'clock (3.5 
frame) as shown in figure 7-10-1. 


2; 


Fig. 7-10-1 Volume Position 


Test Point: 
Adjustment: 


8 o'clock 
(6.5 frame) 





. Place the unit in the EJECT mode. 

. Connect the scope to VIDEO OUT 2. | 

. Adjust VR7 (Y PHASE) зо that the T portion is 
sharp as shown in figure 7-10-2. 


льо 


VIDEO OUT 2 





Fig. 7-10-2 Narrow Blanking 
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7-11 Y/C TIMING ADJUSTMENT 


Test Point : VIDEO OUT 2 

Adjustments: VR4 (Y/C PRESET) 
VR9 (Pr PHASE) 
VR10 (Pb PHASE) 


1. Insert an alignment tape (VFM7084EAG) and play 
back а 12.51 pulse sgnal go y 

. Connect the scope to 

. Adjust C level VR on Us ail out drawer so 
that the modulated carrier is flat as shown in 
figure 7-11-1. 

. Set the VR4 (Y/C PRESET) to center position. 

. Set the Y/C DELAY switch to MANUAL position, 
and adjust the MANUAL control on the pull out 
drawer, for proper Y/C timing of the Y pulse as 
shown in figure 7-11-1. 

6. nat VR4 (Y/C PRESET) so that the Y carrier 

is flat 

7. н VR9 (Pr PHASE) so that the Pr carrier is 


flat. 
8. adjust VR10 (Pb PHASE) so that the Pb carrier 
s flat. 


с? № 


as 


VIDEO OUT 2 





Fig. 7-11-1 Y/C Timing 


8. TBC 3 AND ENCODER SECTION 
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Encoder Adjustment Point Location 
TBC3 SECTION 


8-1 Y/C TIMING ADJUSTMENT 


Test Points: TP15, TP16, TP17 
Adjustments: SW4, SW5 


1. Insert an alignment tape (VFM7084EAG) and play 
back the 12.5T pulse porten: 

2. Connect the EXT TRIG on the scope to black 
burst out. 

3. Connect the scope CH1 to TP15 and CH2 to 
TP16 and set the scope to CHOP mode. 


NOTE: 
Do not adjust this section unless delay line ог 
related components are replaced. 


4. Adjust SW4 so that the phase of both signals 
are in agreement as shown in figure 8-1-2. 
If it is not, connect a jumper wire between the 
common pin of SW4 and one of pin numbers of 
DL202-until specification is met. 

5. Connect the scope CH1 to TP15 and CH2 to 
TP17 and set the scope to CHOP mode. 


11 12 13 


DL204(Pr) 
DL202(Ps) 








Fig. 8-1-2 Y/C Timing 


6. Adjust SWS so that the phase of both signals 
are in agreement as shown in figure 8—1—2. 
If it is not, connect а jumper wire between the 
common pin of SW4 and one of pin numbers of 
DL204-until specification is met. 


8-2 REFERENCE VOLTAGE ADJUSTMENT 


Test Point : ТР5 
Adjustment : VR4 (V REF) 


1. Insert the Alignment tape (VFM7084EAG) and play 
back the color bar position. 

. Place the unit in the EJECT mode. 

. Connect the digital voltmeter to ТР5. | 

. Adjust VR4 (У REF) so that the DC level is -2М 
(+/-0.01VDC). 


~ о ~ 


8-3 У A/D PEDESTAL ADJUSTMENT 


Test Point : TP7 
Adjustment : VR6 (Y REF) 


. Extend the ENCODER Board. 

. Supply a 5 STEP signal to the VIDEO 
INPUT on the rear panel. 

. Place the unit in the EJECT mode. 

. Connect the scope to TP7 and adjust VR6 (Y REF) 
so that the "A" portion becomes 0 as shown іп 
figure 8-3-1. 


ыс N- 





Fig. 8-3-1 Y A/D Pedestal 


8-4 Y A/D INPUT GAIN ADJUSTMENT 


Test Ром: ТРЗ 
Adjustment : УВ1 (Y.G.) 


1. Play back the 75% color bar portion of the 
alignment tape (VFM7084EAG). | 
2. Set the scope to DC mode, and connect it to 


ТРЗ. 
. Adjust МАТ, (Y.G.) so that the DC level at the 
white peak is —0.240VDC (-/-0.01У), as shown 
in figure 8-4-1. 





Fig. 8-4-1 Y A/D Input Gain 
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8-5. С A/C PEDESTAL ADJUSTMENT 


WEM OUT 
VR8 (C REF) 


1. Extend the ENCODER Board. 

2. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

3. Place the unit in the. EJECT mode. 

4. Connect the scope to the МЕМ OUT and set the 
WEM switch to Pb position on the pull out 
drawer. 

5. Adjust VR8 (С REF) so that the "A^ portion is 0 
as shown in figure 8-5-1. 


© VRB 


Test Point : 
Adjustment : 


WEM OUT 


А= (| + | шу 





Fig. 8-5-1 C A/D Pedestal 


8-6 C A/D INPUT GAIN ADJUSTMENT 


Test Point : TP4 
Adjustment : VR7 (C.G.) 


1. Play back the 75% color bar portion of the 
alignment tape (VFM7084EAG). 

2. Connect the scope to TP4. 

3. өлше VR7 (С.6.), so that Ше Pr level is 

as shown in figure 


үр" (+/-0.01Ур-р), 





V=1.34Vp-p+0.01V р-р 











Fig. 8-6-1 С A/D Input Gain 


ENCODER SECTION 


NOTE: 

Color bars encoded to the RS 189 specification 
will be referred to аз ЕА color bars in this 
adjustment procedure. 








8-7 SYNC LEVEL ADJUSTMENT 


Test Point : VIDEO OUT 2 
Adjustment : УВ512 (SYNC G) 


1. Supply an EIA color er signal to the VIDEO 
INPUT on the rear panel. 

. Set the INPUT SELECT switch to the LINE 
position. 

. Place the unit in the EJECT mode. 

. Connect a scope to the VIDEO OUT 2 with 75 ohm 
termination. 

. Adjust VR512 (SYNC б) so that the sync level is 
З 236, Mere (+/-0.00БМр-р) аз shown in figure 


сл ьо N 


ФУН 512 


VIDEO OUT 2 


V=0. 286 Ур-р+0. 005 Veo 


Fig. 8-7-1 Y BLK Balance 


8-8 BURST ADJUSTMENT 


Test Point : BLACK BURST OUT 
Adjustments: Vi (BURST BAL) 
VR504 (BF PHASE) 
VR505 (BF WID) 


. Supply an EIA да bar signal то Ше VIDEO 
INPUT on the rear panel. 

. Set the INPUT SELECT switch to the LINE 
position. 

. Connect the scope to the BLACK BURST OUT and 
expand the dis 6 (8 to show the burst. 

. Adjust Magy URST BAL) so that the leakage 
of the 3.58 MHz component is minimized. 

. Adjust VRb04 (BF PHASE) so that the burst start 
point is 5.3 microseconds (+/-0.1 microseconds) 
from the leading edge of sync as shown in 
figure 8-8-1. 

6. Adjust VR505 (BF WID) so that the burst signal 

has 9 cycles. 


a ы о N > 


mi n imum QVR506 


GVR505 
: : Qcycle 
5. 3+0. 1usec (2. 5lusec) 


GVR504: 


Fig. 8-8-1 Burst 
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8-9 BURST DC ADJUSTMENT 


BLACK BURST OUT 
VR507 (BURST DC) 


ап EIA color bar signal to the VIDEO 
on the rear pane 
the INPUT SELECT 


Test Point: 

Adjustment: 

1. Supp! 
INPU 

. Set 


switch to the 


LINE position. 
. Place the unit in the EJECT m 
. Connect a scope to че ‘BLACK обе БТ OUT 
ma terminate in 75 o 
just VR507 (BURST Do) so that the levels A 
al В are balanced as shown in figure 8-9-1 


сл c N 


©VR507 
Fig. 8-9-1 Burst DC 
8-10 BURST OUTPUT LEVEL ADJUSTMENT 


Test Point : BLACK BURST OUT 
Adjustments: VR508 (BS G) 
VR511(SET UP) 


. Place the unit in the EJECT m 
. Connect the scope 15; the BLACK ‘BURST OUT and 
terminate in 75 ohm 

пари VR511 (SET UP) so that the set up 

054 Vp-p (+/-0.007Мр-р). 

: Сенеке the vector scope to the BLACK BURST 
OUT and terminate in 75 ohms. 
. Adjust VR508 (BS С) so that the burst level is 
at the 75%, burst marker. 


level 


tator ча 


O УР51 


0.054Vp-p 





Fig. 8—10—1 Burst Out Level 


8-11 WFM AMP DC BALANCE AND GAIN 
ADJUSTMENT 


Test Point : WFM OUT 
Adjustments: VR517 (WFM LEVEL) 
VR518 (WFM DC LEVEL) 

1. BU IY an EIA о зог signal to Ше VIDEO 

on the rear 
2. S the INPUT SEL CT switch то the LINE 
position. 
1 Place the unit in the EJECT mode. 


. Connect a scope to the WFM OUT and terminate 
in 75 ohms. 
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6. Press the 


ШУТ button on the control panel. 


(WFM SELEC 


6. Adjust НЕО". (МЕМ LEVEL) so that the level is 


оом 


1 Vp-p (-/-0.005Ур-р). (Sync tip to peak 


white) 


. Remove the video signal from the input. 
. Place the scope in DC 
. Adjust VR518 (WFM DC LEVEL) so that the DC 


mode. 
level is ОМ (+/-SmvV). 


8-12. Y BLK BALANCE ADJUSTMENT 

Test Point : WFM OUT 

Adjustment : VR502 (Y BLK DC) 

1. Eod the ENCODER Board. 

2.8 Suppl 7 a 5 STEP signal to the VIDEO 

on the rear panel. 

3. Place the unit in the EJECT mod 

4. Set the VIDEO PHASE VR on the pull out drawer 
to fully clockwise. 

5. Connect the scope to WFM OUT and set the WFM 
switch to Y pen on the pull out drawer. 

6. Adjust VR502 (Y BLK DC) so that the "A" portion 


is (0 +/- 5mV) as shown in figure 8-12-1. 


WFM OUT 
G VR502 


Al. 





Fig. 8—12-1 Y BLK Balance 


8-13 COMPONENT Y AND WFM OUT LEVEL 


ADJUSTMENT 


Test Points: COMPONENT Y OUT, WFM OUT 
Adjustments: VR201 (YG 


VR613 (WFM YG) 


. Play back the 75% eoor bar portion of the 


alignment tape (VFM7084EAG). 


. Terminate the COMPONENT Y OUT with 75 ohms, 


and connect a scope to COMPONENT Y OUT. 


. Set the Y COMPONENT contro! оп the pull out 


drawer to the center of its rotation. 


; Гали VR201 (YG) so that the Y level is 0.7 


РЕ оп blanking to peak white 


HAA (+/-0. 
own in figu 


4 Connect the scope to а-я WEM OUT with 75 ohm 


termination and set the WFM switch in the pull 
out drawer to the Y position. 


. Adjust VR513 (WFM YG) so that the video level 


is 1Vp-p (+/-0.001Ур-р) from sync tip to peak 
white. 


OVR201,VR513 


У =0.7+0.007 Vp-p 
ТУр-р+0.001 Vp-p 
(WFM OUT) 


C=0.3+0.001Vp-p 


Fig. 8-13-1 Y and WRM Out Level 


8-14. VIDEO CLAMP LEVEL ADJUSTMENT 


Test Points: TP19, VIDEO OUT 2 
Adjustment : VR204 (NTSC DC) 


1. Extend the ENCODER Board 

2. Supply a 5 STEP signal to the VIDEO 
INPUT on the rear panel 

3. Place the unit in the EJECT mode. 

4. Set the VIDEO LEVEL VR and SET UP VR on 
the pull out drawewr to center position. And 
set the VIDEO PHASE VR on the pull out drawer 
to fully clockwise. 

. Move the jumper over SW6. . 

. Connect the scope to TP19 and adjust VR204 
(NTSC ОС) so that the difference — blanking 
level is OV. 

7. Connect the scope to the VIDEO OUT 2 on the 
rear poe and adjust VR503 (NTSC BLK DC) so 
that the difference blanking level becomes 0 
“/- bmV as shown in figure 8-14-1. 

8. Change the jumper on SW6 back to off. 


eoo 


TP19, VIDEO 2 OUT 
© VR204, VR503 


closer OV 





Fig. 8-14-1 Video Clamp 


8-15 VIDEO LEVEL ADJUSTMENT 


Test Point : VIDEO OUT 
Adjustment : VR203 (NTSC G) 


1. Play back the 75% color bar portion of the 
alignment tape. (VFM7084EAG) 

2. Connect a scope to the VIDEO OUT with 75 ohm 
termination. 

3. Set the video gain VR on the pull our drawer to 
the center of its range, and then adjust VR203 
(NTSC G) то produce sync and video levels as 
indicated in figure 8-15-1. 








GS vR203 
VIDEO OUT 


V=0. 11440. 00TVp—p 


5-0. 2860. 005Ур-р 


Fig. 8-15-1 Video Level 


8-16 WFM ENCODER VIDEO OUTPUT LEVEL 
ADJUSTMENT 


Test Point : МЕМ OUT 
Adjustment : VR516 (NTSC WFM G) 


1. Play back the 75% color bar portion of the 
alignment tape. (VFM7084EAG) | 

2. Connect a scope to the WFM OUT with 75 ohm 
termination. 4 

3. Set the WFM switch to the ENCODER position оп 
the pull out drawer. | 

4. Adjust VR516 (NTSC МЕМ С) so that Ше signal 
level is as shown in figure 8-15-1. 


8-17 BURST LEVEL AND CARRIER BALANCE 
ADJUSMTMENT 


Test Point : VIDEO OUT 2 

Adjustments: VR207 (Pb BAL) 
VR211 (Pr BAL) 
VR509 (BURST G) 
VR212 (VDC) 
VR208 (UDC) 


1. Play back the 75% color bar portion of the 
alignment tape (VFM7084EAG). 

2. Connect a vector scope to the VIDEO 2 OUT with 
75 ohm termination. 

3. Adjust VR509 (BURST G) so that the burst level 
is on the 75% marker as shown in figure 8-17-1. 


GVR509 


Fig. 8-17-1 Burst Level 
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4. Connect а waveform monitor to VIDEO OUT 2. 
with 75 ohm termination and set the gain 
control of the waveform monitor to maximum. 

5. Adjust VR207 (Pb BALANCE) end VR211 (Pr 
BAL) so that the carrier leakage is at a 
minimum. 


Minimum 


VEDEO OUT | 


G&VR207 ,VR211 





Fig. 8-17-2 Carrier Balance 


6. Remove the jumper from SW3. 

7. Connect the scope to TP9 and adjust VR208 (UDC) 
so that the signal is maximum. 

8. Replace the jumper from SW3. 

9. Connect the scope to TP9 and adjust VR212 (VDC) 
so that the signal is maximum. 

10. Replace the jumper on SW2. 


G VR208 
VR212 


Maximum 





Fig. 8-17-3 V.H. DC 


8-18 CHROMA PHASE ADJUSTMENT 


Test Point : VIDEO OUT 2 

Adjustments: VR217 (UV BAL) 
VR214 (HUE OFS) 
VR215 (QUAD) 
VR216 (CG) 


. Play back the 75% color bar portion of the 
alignment tape (VFM7084EAG). ж 

. Set the EE/TAPE switch to the TAPE position. 

. Connect a vector scope to VIDEO OUT 2 with 75 
ohm termination. 

. Plate the HUE and COLOR controls located in the 
pull out drawer, in their center position. 

. Adjust VR214 (HUE OFS), VR215 (QUAD), 
VR216 (CG), VR217 (UV BAL) and the C level VR 
and HUE VR on the pull out drawer so that the 
each vector is within its inner box on the 
vector scope. (standard color is yellow) 


пр WN ~a 








VIDEO OUT 2 


Inner Box Indicate 
+2. 5° 


OVR214~VR217 
Fig. 8-18-1 Chroma Phase 


8-19 Pb LEVEL ADJUSTMENT 


Test Points: COMPONENT Pb OUT, WFM OUT 
Adjustments: PbVR (оп the Pull Out Drawer) 
VR205 (Pb G) 
VR515 (WFM Pb С) 


. Play back the 75% color bar portion of the 
alignment tape (VFM7084EAG). 
. Connect the scope to COMPONENT Pb OUT. 
. Terminate the COMPONENT Pb OUT into 75 ohms. 
. Set the Pb VR in the pull out drawer to the 
center of its rotation and adjust VR205 (Pb С) 
to 0.486Vp-p (+/-0.01Мр-р). . 
5. Connect the scope to WFM OUT with 75 ohm 
termination and select Pb on the WFM switcher. 
6. Нај st VR515 (WFM Pb С) зо that Ше Pb level 
is 0.486Vp-p (+/-0.01 Vp-p). 


COMPONENT Рв OUT G VR205, VR515 
WFM OUT 


Фон ~ 


A=0.243Vp-p + 0.005V 
В =0.486Vp-p + 0.017 


Fig. 8-19-1 Pb Level 


8-20 Pr GAIN ADJUSTMENT 


Test Point : COMPONENT Pr OUT, WFM OUT 
Adjustments: PrVR (on the Pull Out Drawer) 
VR209 (Рг С) 
VR514 (WFM Pr G) 


. Play back the 75% color bar portion of the 
alignment tape (VFM7084EAG). 

Connect a scope to COMPONEMT Pr OUT. 

. Terminate the COMPONENT Pr OUT into 75 ohms. 
. Adjust Pr VR in the pull out drawer to the 
center of its rotation and adjust VR209 (Pr 
С) to 0.486 Vp-p at TP17. 


Pon - 
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5. Connect the scope to the WFM OUT with а 75 
ohm termination and select Pr on the WFM 
switcher. 

6. ш VR514 (WFM Pr С) so that the Pr level 

0.486 Vp-p (+/-0.01 Vp-p). 


COMPONENT Pr OUT 
WFM OUT 


G VR209 


V=0.486Vp-p+0.01V 


Fig. 8-20-1 Pr Level 


8-21 CHARACTER MIX LEVEL ADJUSTMENT 


Test Point : VIDEO OUT 3 
Adjustment : VR510 (CHAR GAIN) 


1. Insert an alignment tape (VFM7084EAG) and play 
back the 75% color bar portion. 
? ON. the SUPER switch on the sub front panel to 


2 
3. си a waveform monitor to the Video 3 
4. Adjust VR510 (CHAR GAIN) so that the character 
E level is at 100 IRE as shown in figure 8-21-1. 


After this adjustment set the SUPER switch to 
OFF position. 


VIDEO 3 OUT 


Character 
Level 


Fig. 8-21-1 Character Mix Level 


8-22 ENCODER FREQUENCY ADJUSTMENT 


Test Point : VIDEO OUT 2 
Adjustment : VR200 (F ADJ) 


1. Adjust the level of the sweep signal as shown 
in figure 8-22-1. 








Fig. 8-22-1 Sweep Signal 


. Counect the waveform monitor to VIDEO 2 OUT, 

with a 75 ohm termination. 

3 КН VR200 (Е ADJ), зо that the level from 
00KHz to 4MHz is flat (100 +/-3%), as shown 

in figure 8-22-2. 


2. Supply the sweep signal to the VIDEO INPUT, on 
the rear connector panel. 

3. Set the INPUT SELECT switch to the LINE 
position. 

4. Set SW1 on the DECODER board to the 

Е D/W position. 

6 


OVR200 4мњ=100+3% 


100% 


0.1MHz 2МН2 3MHz 4MHz 


Fig. 8-22-2 ENC Frequency 


7. After this adjustment, set SW1 on the DECODER 
board to the AUTO positon. 


8-23 VSC ADJUSTMENT 


Test Points: VIDEO OUT 2, TP12, TP13, TP14 
Adjustments: VR500 (VSC O) 
VR501 (45 DEGREES PHASE) 


. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

Place the unit in the EJECT mode and remove the 
jumpers from SW8 on the TBC 1 Board. 

. Connect a vector scope to the VIDEO OUT 2. . 
. Adjust VR500 (VSC O) so that the VSC signal is 
in phase with burst. 

Install the jumper on SW8. 

. Connect the scope CH1 to TP13 and CH2 to TP12, 
and measure the A portion. 

. Change the scope CH2 to TP14 and adjust VR501 
(45 DEGREES PHASE) so that the peak point of 
eem match the А portion as shown in figure 


n em 


буввоо 


VIDEO OUT2 


Fig. 8-23-1 Burst Level 








Fig. 8-23-2 45 Degrees Phase 


8-24 X32 MODE LEVEL OUTPUT ADJUSTMENT 


Test Point : TP3 
Adjustment : VR5 (AGC С) 


1. Play back the 75% color bar segment of the 
alignment tape (VFM7084EAG). 

2. Connect the scope 5 ТРЗ and place the unit in 
the SHTL X32 m 

3. Adjust VRS5 (AGC С) so that the signal level 
difference between SHTL (X32) and normal play 
back mode is minimized. 


9 TCM AND REC SECTION 
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TCM КЕС and FM Audio Test Point Location 
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TCM REC and FM Audio Adjustment Point Location 


Note: 

1. Color bars encoded to the RS-189 specification, 
will be referred to as EIA Color Bars, in this 
Boe procedure. 

2. Decoder Alignment must Бе completed before 
adjustment of the TCM and REC section. 


9-1 13.5 MHZ PLL ADJUSTMENT 


Test Points: TP22, TP23, Pin 1 of 1С28 
Adjustments: Md (PLL POS) 


бирр, ап EIA color bar signal to the VIDEO 
NPUT on the rear panel. 
: Sat the INPUT SELECT switch to the LINE 


position. 
. Place the unit in the EJECT mode. 
. Connect the scope CH1 to TP22 and CH2 to 
TP23 and set the scope to the CHOP mode. 
. Set the VIDEO switch on the sub-front panel to 
be NSTD position. 

даи VR17 (PLL POS) so that the Т portion is 

6 nano seconds as shown in figure 9-1-1. 

k s the VIDEO switch on the sub-front panel to 
the STD position. 
. Connect the digital voltmeter to Pin 1 of ІС28 
and adjust VC 1 to 2VDC (+/-0.2М). 


OvrRi7 


TP22 | | 


TP23 


| Ея 


T=592.6 nsec 


Fig. 9-1-1 13.5MHz PLL 
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9-2 С BURST PHASE 


Test Points: ТР10, TP1 
Adjustments: VR10 (CB PHASE) 
VR8 (YB PHASE) 


. Supply а COMPONENT color bar signal to the 
COMPONENT INPUT оп the rear panel. | 

. Set the EE/TAPE switch to the EE position. 

. Set the INPUT SELECT switch to the 
COMPONENT position. 

. Connect the scope CH1 to TP10 and CH2 to TP1, 
then ү Рале the display to show the burst 
signa 

5. Adjust VR8 (YB PHASE) and VR10 (CB PHASE) 

so that the burst starts at the O cross point, 
as shown in figure 9-2-1. 

6. Confirm that the third cycle of Y burst signal 

is aligned with the second cycle of С burst 

signal as shown in figure 9-2-2. 


> Wh — 


TP10, TP1 


SVR8,VR10 


Good 
SV good 


Fig. 9—2-1 C Burst Phase 


3cycles 


2cycles 








Fig. 9-2-2 Burst Phase 


9-3 Y BURST FLAG ADJUSTMENT 


Test Points: ТР10, Pin 3 of Filter 3 
Adjustment : VR16 (SYNC PHASE) 


1. Supply an ЕА color bar signal! to the VIDEO 
INPUT on the rear panel. 

2. Set the EE/TAPE switch to thə EE position. 

3. Set the INPUT SELECT switch to the LINE 
position. 

4. Place the unit in the EJECT mode. 
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5. Connect the scope CH1 to TP10 and CH2 to pin 3 
of FL3 and expand the display to show the sync 
portion as illustrated in figure 9-3-1. 

6. Adjust VR16 (SYNC PHASE) so that the 15 
complete cycles of the clock signal are 
contained between the 50% level of the leading 
edge of sync and S third cycle of burst as 
shown in figure 9--3-1 


NOTE: 
When the clock signal is distorted, count the 
distortion also, as shown in figure 9-1-1. 


15 cycles 


Fig. 9-3-1 Y Burst Flag 


9-4 Pr A/D INPUT LEVEL ADJUSTMENT 


Test Point : TP2 
Adjustment : VR1 (Pr LEVEL) 


1. 5 ос COMPONENT color bar signal to the 

COMPONENT INPUT on the rear panel. 

. Set the EE/TAPE switch to the EE position. 

. Set the INPUT SELECT switc to the 
COMPONENT position. 

. Place the unit in the EJECT mode. 

. Connect the scope to TP2 and adjust VR1 (Pr 

LEVEL) to 1.326Vp-p (+/- 4mVp-p) as shown 

in figure 9-4-1. 


о» ом 


G VR1 


А=1.326Мр-р + 4mVp-p 


Fig. 9-4-1 Pr A/D Input Level 


9-5 Pb A/D INPUT LEVEL ADJUSTMENT 9-7 C SYNC POSITION ADJUSTMENT 


Test Point : TP18 Test Points: ТР23, TP18 

Adjustment : VR4 (Pb LEVEL) Adjustment : VR18 (C SYNC POS) 

1. р а COMPONENT color bar signal to the 1. Supply a COMPONENT color bar signal to the 
COMPONENT INPUT on the rear panel. COMPONENT INPUT on the rear panel. 

2. Set the EE/TAPE switch to the EE position. 2. Set the EE/TAPE switch to the EE mode. 

3. Set the INPUT SELECT switch їо the 3. Set the INPUT SELECT switch to the COMPONENT 
COMPONENT position. position. 

4. Place Ше unit in the EJECT mode. 4. Place the unit in the EJECT mode. 

5. Connect the scope to TP18 and set the Pr level 5. Connect the scope CH1 to TP18 and CH2 to TP23 
to 7 divisions on the scop's display, by and then expand the display to show the sync 
adjusting the calibration of the scope. and burst portion of the signal. Trigger the 

6. A Huet VR4 (Pb LEVEL) so that the Pb Level is scope from the signal at TP11. 

5 divisions on the scope's display, as shown 6. Adjust VR18 (C SYNC POS) so that there are 18 
in figure 9-5-1. cycles of 13.5 MHz clock from the trailing 


edge of sync to the end of 2 cycles of burst 
as shown in figure 9-7-1. 


А= 7scale 
B = 5scale 





18cycles 


Fig. 9-5-1 Pb A/D Input Level 





Fig. 9-7-1 C Sync Position 
9-6 CLAMP REF ADJUSTMENT 


Test Point : TP18 
Adjustments: VR5 (Pb CLAMP REF) 9-8 Y NON LINEAR LEVEL ADJUSTMENT 


VR2 (Pr CLAMP REF) 
Test Point : TP11 


1. auo y only a COMPONENT Y signal to the TP10 (оп the Y PLAYBACK Board) 
COMPONENT INPUT on the rear panel. (NO input 
to COMPONENT Pr or Pb.) Adjustments: VR19 (Y NL LEVEL) 
2. Set the INPUT SELECT switch to COMPONENT VR20 (Y LIMIT LEVEL) 
position. 
3. Place thə unit in the EJECT mode. Note: 
4. Connect the scope to ТР18. Before doing this adjustment, Y De-Emphasis Level 
5. Adjust VR2 (Pr LEVEL) and VR5 (Pb LEVEL) and NL Level Adj. on the Y Play back must be 
so that the pedestal level is 0. completed. 








Supply а COMPONENT color bar signal to the 
COMPONENT INPUT on the rear panel. 

. Set the INPUT SELECT switch to the COMPONENT 

position. 


TP18 
. Place the unit in the EJECT mode. 
. Turn the VR22 (VIDEO CLIP) to the fully 
clockwise position. 
. Connect a scope to TP11. 
0 . Adjust VR19 (Y NL LEVEL) so that the Y level 
is 2.4 +/- 0.03 Vp-p as shown in figure 9-8-1. 
6) VR2, VRS 


Fig. 9-6-1 Clamp REF 


ол ьо N > 
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0 3 Ур-р 


Fig. 9-8-1 Y Nonlinear Level 


V-2. 4Ур-р+0. 





NOTE: 
After this adjustment, VIDEO CLIP adjustment is 
required 


9-9 Y LIMIT LEVEL ADJUSTMENT 


Test Point: COMPONENT Y OUT 
Adjustment: VR20 (Y LIMIT LEVEL) 


1. Supply а 100% multiburst signal to the VIDEO 
INPUT on the rear panel. 

2. Place the unit in the EJECT mode. 

3. Connect the ore to the COMPONENT Y OUT 
on the rear pane 

4. Adjust VR20 (Y LIMIT LEVEL) so that the level 
of the A portion of the wave form is less than 
5 mVp-p as shown in figure 9-9-1. 


COMPONENT Y OUT (GVR20 


A PORTION 


less than 5 mvp-p 


«d 


| 


No good 





Fig. 9-9-1 Y LIMIT LEVEL 


9-10 Y BURST LEVEL ADJUSTMENT 


Test Point : TP11 
Adjustment : VR9 (Y BU LEVEL) 


. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

. Set the EE/TAPE switch to the EE position. 

. Set the INPUT SELECT switch to the LINE 
position. 

. Place the unit in the EJECT mode. 


— 
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5. пое the scope to TP11 and adjust VR9 (Y BU 
VEL) so that the burst levels is 720mV 
Ce 30mV) as shown in figure 9-10-1. 


A- 720 + 30mVp-p 


Fig. 9-10-1 Y Burst Level 


9-11 VITC LEVEL ADJUSTMENT 


Test Point: TP11 
Adjustment: VR7 (МТС LEVEL) 


1.8 COMPONENT color bar signal to 
COM ONENT INPUT on the rear panel. 

2. Set the INPUT SELECT switch to COMPONENT 
position. 

3. Set the VITC SELECT SW A to 6 and SW B to 8 
and reset the system control by turning power 
OFF momentarily. 

4. Connect the scope to TP11 and expand the 
blanking portion. 

5. Set the white level to 100% at varying the 
calibration setting on the sco 

6. Adjust VR7 (МТС LEVEL) sc 50 АЕ the МПС level 
is 80% as shown in figure 9-11-1. 


| 


18 Line 


16 Line 





Fig. 9-11-1 МИС Level 


9-12 Y DEVIATION ADJUSTMENT 


Test Points: TP4 (on the У PLAYBACK Board) 

TPIO (on the Y PLAYBACK Board) 
Adjustments: VR2I (Y DEV) 

VR23 (DARK CLIP) 

VR24 (Y SYNC TIP FREQ) 

VR25 (Y MOD BAL) 

VR26 (WHITE CLIP) 

VR22 (CLIP LEVEL) 


4—31 


1. Supply COMPONENT color bar signal to the 
COMPONENT INPUT on the rear panel. 

2. Set the INPUT SELECT switch to the COMPONENT 
position, and set the EE/TAPE switch to the EE 
position. 

3. Place the unit in the EJECT 

4. Turn VR22 (CLIP LEVEL) VR23 DARK CLIP) 

and oe (WHITE CLIP) to the fully clockwise 
posit 

. Set VR25 (Y MOD BAL) to its center position. 

. Connect the scope to TP10 on the Y PLAYBACK 

Board. 

7. Suppl 


о сл 


а sinewave signal to TP4 on Ше Y PLAY 
BACK Board Aree һа 1K ohm resistor and а 
0.1иЕ capacitor. Adjust the frequency of the 
signal generator to 7.7 (+/-0.01MHz) and the 
‘level to 0.3 Мр-р. 

8. Adjust VR21 (Y DEV) so that the zero beat 
occurs at the peak white быны of the 
signal as shown in figure 9-1 : 

9. Change the frequency of mE sinewave 
generator to 5.6 (+/- 0.01MHz) and adjust VR24 
(Y SYNC TIP FREQ) so that the zero beat occurs 
at the sync tip + poruon of the signal as shown 
in figure 9-12- 

10. Play back the 75% color bar portion of the 
alignment tape (VFM7084EAG) and confirm that 
the video level is the same. If not, repeat 
this adjustment. 


NOTE: 

After this adjustment, the Y CLIP, WHITE/DARK CLIP 
and Y demodulator balance adjustments аге 
required. 


GVR21,VR24 
227-7 £0.01MHz 


TPID 


(Y PB) 


5.6 £0.01MHz 





Fig. 9712-1 Y Deviation level 


9-13 Y MODULATOR BALANCE ADJUSTMENT 


Test Points: TP16 
TP10 (on the Y PLAYBACK Board.) 
Adjustment : VR25 (Y MOD BAL) 


1. Supply a 50% flat field signal де the Y 
COM ONENT INPUT on the rear panel. 

. Set the INPUT SELECT switch to the COMPONENT 
position. 

. Connect a spectrum analyzer to TP16. 

. Adjust VR25 (Y MOD BAL) so that the second 
harmonic component is minimized. 

. № а spectrum analyzer is not available, 
connect a scope to TP10 on the Y PLAYBA CK 
Board and adjust VR25 so that the carrier 
leakage at the tip of sync в at а 
minimum. 


а c N 





9-14 Ү WHITE/DARK CLIP ADJUSTMENT 


Test Point : TP14 
Adjustments: VR26 (W CLIP) 
VR23 (D CLIP) 

VR22 (CLIP LEVEL) 
. Supply а COMPONENT со|ог bar Bai ы to the 
COM ONENT INPUT on the rear 
. Set the INPUT SELECT switch to the COMPONENT 
sition. 
lace the unit in the EJECT mode and remove 
the jumper from SW3 (off). 
. Turn VR22 fully clockwise. 
. Connect the scope to TP14. 
. Adjust VR26 (W CLIP) so that the A portion is 
170 +/-5% as shown in figure 9-14- 
. Adjust VR23 (D CLIP) so that the B portion is 
85 +/- 5% as shown in figure 9-14-1. 
8. Replace the jumper on SW3. 


NOTE: 
After the adjustment, 
required 


M оль w N ~ 


VIDEO CLIP adjustment is 


A=170+5% (S VR26 


GVR23 
Fig. 9-14-1 Y White/Dark Clip 


8=85 + 5% 


9-15 VIDEO CLIP ADJUSTMENT 


Test Point: ТР12 
Adjustment: VR22 (CLIP LEVEL) 


0.805V 


| 0.28V 


Fig. 9-15-1 Input Level 


1. Supply a 115% 5 level stairstep signal to аз 
shown т figure 9—19—1, to the COMPONENT У 
INPUT оп the rear panel. 

2. Set the INPUT SELECT switch to the COMPONENT 

ition. 

3. Place the unit in the EJECT mode. 

4. Connect the waveform monitor to TP12 and set 
Но торове of waveform monitor to DIFFD STEP 
mode. 


5. Adjust VR22 (CLIP LEVEL) to а point just 
before compression begins (at the "A" point of 
the waveform signal) at TP12, as demonstrated 
in figure 9-15-2. 


good „д point 


No good 





Fig. 9-15-2 Video Clip Level 


9-16 Y REC CURRENT ADJUSTMENT (1) 


Test Point : TP506 (on the REC AMP Board) 
Adjustment : VR27 (Y CH1 REC CURRENT) 
NOTE: 


Before this adjustment, X VALUE ADJUSTMENT (ITEM 
12-8) is completed. 


1. Suppi a 50% flat field signal (no chroma) to 
ə VIDEO INPUT on the rear panel. 

2. Set the INPUT SELECT switch to the LINE 
position. 

3. Set the HEAD SELECT switch to TAPE Poe 
and set the SW1 on the AT1 C.B.A. to TEST 
osition. 

4. Insert a cassette and place the unit іп the 

RECORD mode. 

. Connect a scope to TP506 on the REC AMP Board. 

. Adjust VR27 (Y CHI REC CURR) so that the RF 

envelope is maximum. 


Ф сл 


МОТЕ: 

The FM confidence playback is being monitored. The 
drop off of FM output post saturation is slight, 
so it will be necessary to increase the gain of 
the scope, and look only at the peak of the 
waveform. 


9-17 С NON LINEAR LEVEL ADJUSTMENT 


Test Point : TP18 
Adjustment : VR28 (C NLE LEVEL) 


1. Supply а COMPONENT сојог bar signal to the 
COMPONENT INPUT on the rear panel. 

. Set the INPUT SELECT switch to the 
COMPONENT position. 

. Place the unit in the EJECT mode. 

. Connect the scope to TP18. 

. Adjust VR28 (C NLE LEVEL) so that the chroma 
Fat В 1.6 +/- 0.02 Vp-p as shown in figure 


gio N 
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9-18 COMPRESSOR LEVEL ADJUSTMENT 


Test Point : TP9 
Adjustment : VR15 (OUT LEVEL) 


1. Supply COMPONENT color bar signal to the 


COMPONEN T INPUT on the rear panel. 

2. Set the INPUT SELECT switch to the 
COMPONENT position. 

3. Connect the scope to TP9 and adjust VR15 (OUT 
LEVEL) so that the output level is ПЕР 
(+/- 0.02 Vp-p) as shown in figure 9-18-1 


V =0.7Мр-р +0.02Vp-p 


Fig. 9-18-1 Compressor Level 


9-19 C BURST AND SYNC LEVEL ADJUSTMENT 


Test Points: TP18 
Adjustments: VR11 (C BU LEVEL) 
VR14 (C SY LEVEL) 


1. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

2. Set the EE/TAPE switch to the EE position. 

3. Set the INPUT SELECT switch то the 
LINE position. 

4. Place the unit in the EJECT mode. 

5. Connect the scope to TP18 and adjust VR11 (С 
BU LEVEL) so that the burst level is 0.686Мр-р 
(+/- 0.02Vp-p) as shown in figure 9-19-1. 

6. Adjust VR14 (C SY LEVEL) so that the sync 
level is a pep (+/-0.04БМр-р) as shown т 
figure 9-19-1 


A= 1,486 + 0.045Vp-p 


© VR14 
© VR11 


B=0.686+0.02Vp-p 


Fig. 9-19-1 С Burst and Sync Level 


9-20 С CLAMP PULSE POSITION ADJUSTMENT 


T 


est Point : TP18, TP19 


Adjustments: VR39 (C CLAMP PHASE) 


1. 
2. Set the 





TP19 


cup а COMPONENT color bar signal to the 

COMPONENT INPUT on the rear panel. 

INPUT SELECT switch to the 
COMPONENT position. 

. Connect the scope CH1 to TP18 and CH2 to TP19, 
then set the scope to the CHOP mode and expand 
the pulse portion. 

. Adjust VR39 (C CLAMP PHASE) so that the T 

period із 0.7 microseconds (+/— 50 

nanoseconds) as shown in figure 9-20-1. 


OVvR39 


T 
Т-«О.7изес:-50пзәс 


Fig. 9-20-1 С Clamp Pulse Position 





TP18 


9-21 С DEVIATION ADJUSTMENT 


Test Points: TP4, TP10 


Adjustments: 


сло 


9. Сћапде 


(on the С PLAYBACK 
Board) 


VR30 (C DEV) 

VR31 (DARK CLIP) 

VR32 (C PED FREQ) 
VR33 (WHITE CLIP) 


я Вари а COMPONENT color bar signal to the 
COMPONENT INPUT on the rear panel. 
Set the INPUT SELECT switch to the 


COMPONENT position and set the EE/TAPE switch 
to the EE position. 

. Remove the jumper from SW6. 

. Place the unit in the EJECT mode. 

. Turn VR31 (Dark CLIP), VR33 (White CLIP) fully 
counter-clockwise and then set VR34 (C MOD 
BAL) to its center. 

; ое the scope to ТР10 оп Ше С PLAYBACK 

оага. 

. Supply а sinewave to TP4 on the С PLAYBACK 
Board through а 1k ohm resistor and a 0.1 уЕ 
capacitor. | Adjust the frequency of the 
sinewave signal generator to 4.80 +/-0.01 MHz 
and the level to 0.3 Vp-p. 

. Adjust VR32 (С SYNC TIP FREQ) so that the 
zero beat occurs at the tip of C sync. 

the frequency of the sinewave 

generator to 6.2 +/- 0.01 MHz and adjust VR30 

(С DEV) so that the zero beat occurs at the 

peak positive level of the waveform. 


10. Then change the frequency of the sinewave 


1 


generator to 5.5 +/- 0.01 MHz and confirm that 
the zero beat occurs at the pedestal portions 
of the waveform. If not Дзе steps 5 and 6. 

1. Мау back the 75% color bar portion of the 
alignment tape (VFM7084EAG) and confirm that 
the level is the same. If it is not, repeat 
this procedure. 


12. Install the jumper on SW6. 
NOTE: 


After this adjustment, 


the C WHITE/DARK CLIP 


adjustments are required. 








© VR30, VR32 


& 2+0, 01MHz 


5. 540. 01 


4. 8+0. 0 1MHz 
Fig. 9-21-1 С Deviation 


9-22 С MODULATOR BALANCE ADJUSTMENT 
Test Points: 10 (on the С PLAYBACK Board) 
Adjustment : VR34 (C MOD BAL) 


1. Бре а 50% flat field signal to the Y 
COMPONENT INPUT on the rear panel. 


2. Set the INPUT SELECT switch to the 
COMPONENT position. 

3. Connect a spectrum analyzer to TP21. 

4. Adjust VR34 (C MOD BAL) so that the second 
harmonic component is minimized. : 

5. № а spectrum analyzer is not available, 


connect the scope to TP10 (C PLAYBACK Board) 
and adjust VR34 (С MOD BAL) so that the 
carrier leakage at the sync tip portion is at 

a minimum. 


9-23 C WHITE/DARK CLIP ADJUSTMENT 


Test Point : ТР26 
Adjustments: VR33 (W CLIP) 
VR31 (D CLIP) 


1. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

2. Set the INPUT SELECT switch to the LINE 

position and set the EE/TAPE switch to EE 
ition. 

emove the jumper from SW6. 

. Place the unit in the EJECT mode. 

. Connect the scope to TP26. 

. Adjust VR33 (W CLIP) so that the A portion is 

147.5 +/- 5% as shown in figure 9-23-1. 

Е ст Би VR31 (D CLIP) so that the B portion is 

180 +/- 5% as shown in figure 9-23-1. 

. After this adjustment install the jumper оп 


о ч осо 


© VR31.VR33 


А=1 41. 5%+5% 
В=180. 0%%5% 


Fig. 9-23-1 С White/Dark Clip 
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9-24 С NL LIMIT LEVEL ADJUSTMENT 


Test Point : TP10 (оп the С PLAYBACK Board) 
Adjustment : VR29 (C LIMIT LEVEL) 


NOTE: 
Before this adjustment, NL LIM LEVEL adjustments 
on the C PLAYBACK Board should be completed. 


1. Set the sweep signal as shown in figure 9-24-1. 





Fig. 9-24-1 Sweep Level 


2. Supply a sweep signal to TP17. 
3. Sonnet the scope to TP10 on the C PLAYBACK 


4. Adjust VR29 (C LIMIT LEVEL) so that the level 
from 50KHz to 500KHz is Нат. 


500 КН 2 
Flat 


50KHz 





Fig. 9-24-2 C NL LIM Level 


9-25 STD POSITION ADJUSTMENT 


Test Point : Pin 1 of P3 on SUB Board 
Adjustment : VR12 (STD POS) 


1. ү) ап ША color Баг signal to VIDEO 
UT on the rear panel. 

. Set the INPUT SELECT switch to the LINE 
position. 

. Place the unit in the EJECT mode. 

. Connect the scope to ри! of РЗ оп the SUB 
Board and egere (rig er to TP11. 

. Adjust VR12 OS) so that the pulse 
position of STD d апа NSTD mode is 0 (+/-5 
nanoseconds) by switching the NSTD and STD 
modes, using the switch on the sub front. 


oa Бо N 
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Pin 1 of P3 


0+5nsec 





Fig. 9—25-1 STD Position 


9-26 C REC CURRENT ADJUSTMENT (1) 


Test Point : TP512 (on the REC AMP Board) 
Adjustment : VR35 (REC CURR) 


1. Supply a 50% flat fund signal to the VIDEO 
INPUT on the rear pa 
2. Set the INPUT SELECT switch to the LINE 


position. 

3. Set the EE/TAPE SELECT switch to TAPE side and 
set the SW1 оп the AT1 С.В.А. to TEST 
position. 

. Insert а cassette and place the unit in the 
RECORD тоф. 

солен а scope to TP512 оп the REC AMP 
oar 

. Turn the VR36 ВЕС CURR) зо that the RF 
envelope is maxim 

. Turn VR35 (ВЕС CURR) to clockwise slowly so 
that the RF envelope level is 85 +- 2% against 
maximum levei. (Оо not turn to counter 
clockwise) 

8. Set the SW1 on the AT 1 C.B.A. to AUTO 
position. 


ч о о A 


Note: 
The FM confidence раусвск is being monitored. 
The drop off of FM output past saturation is 
slight, so it will be necessary to increase the 
gain of the scope, and look only at the peak of 
the waveform. 


9-27 VIDEO METER ADJUSTMENT 


Test Point : VIDEO METER 
Adjustment : VR36 (Y METER LEVEL) 


1. puppy an EIA color bar signal to the VIDEO 

on the rear panel. 

2. Set the INPUT SELECT switch to the LINE 
position. and the TAPE/EE switch to the EE 
position. 

3. Place the unit in the EJECT mode. 

4. Adjust VR36 (Y METER LEVEL) so that the 
VIDEO METER indicates 100%. 


VIDEO METER 





Fig. 9-27-1 Tracking Meter 


10. REC & PB AMP SECTION 10-1 RECORD АМР CH BALANCE ADJ. 


Test Points: TP1, TP2, TP3, TP4 
G2 G1 Adjustments: VR1 (Y CH1 BAL) (on the REC AMP 


е ооо ө өө , Board) 
ТР10 ТР11 ТР4 ТРЗ TP2 тр а CH2 BAL) (оп the REC AMP 
Oar 
VR3 (C CH1 BAL) (on the REC AMP 
Board) 
VR4 (C CH2 BAL) (оп the REC AMP 
Board) 


1. Supply Y 6.6MHz sinewave signal (100mVp-p) to 
TP 

TP 505 Ll тр ТРВ and ТРОБ. 

506 ® © "6 ест 2. Remove the Jumper from SW1 and SW2. 

G502 • e 3. Turn the VR5 (Y CH1 FC), VR6 (Y CH2 ЕС), 


e G504 VR7 (C CH1 FC) and VR8 (C CH2 ЕС) to 
G8 fully counter clockwise. 
е 4. Place the unit in the RECORD mode. 

5. Connect а spectrum analyzer to TP1 and adjust 
МЕ? (Y CH1 BAL) so that the second higher 
мөн is less than —45dB as shown in figure 

6. Connect the spectrum analyzer to TP2 and 
adjust VR2 (Y CH2 BAL) so_ that the second 
higher harmonic is less than —45dB as shown іп 
figure 10-1-1. 

7. Supply а 6.6MHz sinewave signal to TP9 and 


8. Place the unit in the RECORD mode. 
9. Connect the т=п analyzer to ТРЗ and 
adjust VR3 CH1 BAL) so that the second 


higher harmonic is less than —45dB as shown in 
figure 10-1-1. 
10. Connect the spectrum analyzer to TP4 and 
adjust VR4 (C CH2 BAL) so that the second 
| higher harmonic is less than —45dB as shown in 
Rec Amp Test Point Location figure 10-1-1. 





TP1-TP4 


C HMM MR po 


less than 


^ A A 4 
МАВ VR7 VR6 VR5 


-45dB 





GVR1- VR4 


Fig. 10-1-1 R.A CH Balance (1) 


А ЈА 
VR501 502 AA 


VRANR3 TP1~TP4 


4 


A 
811  VR12 


© VR1- УРА 





Fig. 10-1-2 R.A CH Balance (2) 
Rec Amp Adjustment Point Location 
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11. № the spectrum analyzer is not available 
use the scope to each test points and adjust 
each VR зо that the waveform is not 
distortion as shown in figure 10-1-2. 


Note: 
After this adjustment readjust Y and С recording 
frequency. 


10-2 У REC CURRENT ADJUSTMENT 


Test Point : TP 506 
Adjustment : VR14 (Y CH2 REC CURR) (оп the pull 
out drawer) 


1. Supply a 50% flat field signal to the VIDEO 
INPUT on the rear panel. 

2. Set the INPUT SELECT switch to the LINE 
position. 

3. Set the EE/TAPE switch to the TAPE position 
and set the SW1 on the AT1 C.B.A. to TEST 
position. 

4. Insert а cassette and place the unit in the 
RECORD mode. 

5. соет the scope to TP506 and EXT TRIG то 

6. During Recording adjust VR14 (Y CH2 REC 
CURR) in the pull out drawer зо that the RF 
envelope is maximum at TP506 аз shown in 
figure 10-2-1. M 

7. Set the SW1 on the AT1 C.B.A. to AUTO Position. 


Maximum 


H 


1У 


© VR14 (pull out drawer) 





Fig. 10-2-1 Y REC Current 


10-3 C REC CURRENT ADJUSTMENT 


Test Point : TP512 
Adjustment : VR16 (CH2 REC CURR) (on the pull 
out drawer) 


1. Supply a 50% flat field signa! to the VIDEO 
INPUT on the rear panel. 

2. Set the INPUT SELECT switch to the LINE 
position. 

3. Set the EE/TAPE switch to the TAPE position 
and set the SW1 on the АТ C.B.A. to TEST 
osition. 

4. insert a cassette and place the unit in the 
RECORD mode. 

5. ое a scope to TP512 and EXT ТВО то 
6. While recording, turn VR16 (CH2 REC CURR) in 
the pull out drawer so that the RF envelope is 

maximum as shown in figure 10-3-1. 

7. Тит VR16 (CH2 REC CURR) in the pull out 
drawer to counter clockwise slowly so that the 
RF envelope level is 85 +- 2% against maximum 
level (Do not turn to clockwise). 

8. Set the SW1 on the AT1 C.B.A. to AUTO Position. 





TP512 


85-246 


--- 


1У 


&VR16 (pull out drawer) 





Fig. 10-3-1 С REC Current 


10-4 Y RECORDING FREQUENCY ADJUSTMENT 
Test Point : TP17 (Y PLAYBACK BOARD) 
Adjustment : VR5 (Y CH1 FC) 
VR6 (Y CH2 FC) 
Note: 
Before this adjustment is performed, the Y 
Recording current adjustment must to completed. 


1. Set the sweep generator output level as shown 


in figure 10-4-1. 














0.357Vp-p 


0.286Vp-p 








Fig. 10-4-1 Sweep Level 


2. Supply a sweep signal to the VIDEO INPUT on 
the rear panel. 

3. Set SW1 on the DECODER board to the B/W 
osition, and the INPUT SELECT switch to the 
INE position. 

4. Set the TAPE/EE switch to the TAPE position, 
and connect the scope to TP17, on the Y 
PLAYBACK board. 

5. Insert а cassette and make a recording, апа 
adjust VR5 (Y CH1 FC) and VR6 (Y CH2 FC), so 
that the level from 100KHz to'4MHz is flat (84 
+/-2%) апа the balance of СН? and CH2 
оку Characteristics are within 10% at 
3MHz, as shown in figure 10-4-2. 

. Play back the just recorded tape, and set the 
HEAD SELECT switch to the R/P position. 

. Confirm that the level from 100KHz to 4MHz is 
flat (92 +/—1%), and the balance of CHÍ and 
CH2 frequency characteristics is within 5% at 
3MHz, as shown in figure 10-4-2. 

8. If it is not, repeat step 5. 

9. After this adjustment, set SW1 on the DECODER 

board to the AUTO position. 
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ТРТО(У РВ) 





© VR5, VRE 








100kHz—4MHz:10096 —823- 296 








Fig. 10-4-2 Y REC Frequency 


10-5 C RECORDING FREQUENCY ADJUSTMENT 


Test Point : TP10 on the C PLAYBACK Board 
Adjustments: VR7 (C CH1 FC) 
VR8 (C CH2 FC) 


Note: 
Before this adjustment is performed, the С 
recording current adjustment must be completed. 


1. Adjust the sweep generator output to produce a 
sweep signal as shown in figure 10-5-1. 





Fig. 10-5-1 Sweep Level 


2. MB "ЧИ e ур ^ nal to the Pr COMPONENT 
0.286Vp-p sync signa! to Y 

COMPONENT INPUT on the rear panel. 

3. Set the INPUT to the COMPONENT position. 

4. Insert а cassette and make a recording for а 
few minutes and play back the just recorded 
tape. 

5. Connect a scope to TP10 on the C PLAYBACK 


Board. 

6. Adjust VR7 (C CH1 FC) and VR8 (C CH2 FC) so 
that the level from 500 KHz to 1.5MHz is flat 
75 +— 5%, when the recording is played back 
using the R/P heads. 

7. Confirm that the balance of CH1 and CH2 
пет charasteristick is within 5% at 2 


8. After this adjustment, nnm the C Recording 


current adjustment. readjust it and 
adjust the C RECÓRdING ` ' FREQ ENCY adjustment 
again. 

NOTE: 


You may use the үйдө playback to make this 
adjustment easier, but you must use the R/P heads 
to confirm this specification. 





QVR7,VR8 


TP10 (C.PB) 


0.5MHz 1MHz 1.5MHz 


0.5 MHz~ 1.5 MHz:75 + 5% 





Fig. 10-5-2 С REC Frequency 


10-6 В/Р Н. A BALANCE ADJUSTMENT 


Test Points: TP5, TP7 
Adjustments: VR9 (Y MIX) 
VR10 (C MIX) 


. Supply an EIA color bar signal to the VIDEO 

INPUT on the rear panel. 

. Set the INPUT SELECT switch to the LINE 
osition. . 
nsert а cassette tape and make а recording 

for a few minutes. 

Я ur back the just recorded portions of the 


: oer the front panel tracking contro! to its 

center detent position. 

. Connect the scope to ТРБ. 

Я ояны VR9 (Y МІХ) so that the V1 (CH1) and 
V2 (CH2) levels are balanced as shown in 
figure 10-6-1. 

. Connect the ко 

. Adjust VR10 ( MIX) E that the V1 (CH1) and 

V2 (CH2) levels are balanced as shown in 

figure 10—6-1. 


10 | 
TPS OVR9,VR И 


225 2 


оо 





ТРТ 
#2823 
1V 
V m У, 








Fig. 10-6-1 R/P Н.А Balance 


10-7 AT HEAD AMP BALANCE ADJUSTMENT 


Test points: TP506, TP512 
Adjustments: УН501 (Y MIX) 
VR502 (C MIX) 


. Supply an EIA color Ба signal to the VIDEO 
INPUT on the rear pa 

2. Set the INPUT SELECT. switch to the LINE 
position. 
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. Set SW1 on the AT1 Board. to the 
PRESET position. 

. Insert а cassette and make a recording for а 
few minutes. 

. Play back the just recorded tape. 

. Connect a scope to ТР506. 

. Adjust VR501 (Y MIX) so that the RF envelope 
for channels 1 and 2 are balanced (V1=V2) аз 
shown in figure 10-7-1. 

. Connect the scope to TP512. 

. Adjust VR502 (C MIX) so that the RF envelope 
for channels 1 and 2 are balanced (V1=V2) аз 
shown in figure 10-7-1. 

10. Return the PRESET switch to the AUTO position. 


© VR501, VR502 


NOOO & о 


о со 


ТР506 
ТРЕТА 


паша 
- 


1V 


Vi = У, 
Fig. 10-7-1 АТ Н.А. Balance 





10-8 ROTARY ERASE HEAD CURRENT 
ADJUSTMENT 


Test Points : TP10, TP11, TPG7, TPG8 
Adjustments : VR11 (В.Е. CH2 CURR) 
VR12 (R.E. CH1 CURR) 


1. Supply ап EIA color bar signal to the VIDEO 
INPUT оп the rear panel. | 

. Set the INPUT SELECT switch to the LINE 

position. 

Install a jumper on SW3 and SW4. 

Insert а cassette and place the unit in the 

INSERT EDIT mode (VIDEO on). 

Connect a scope to TP10 (HOT) and TPG7 (GND). 

. Adjust VR11 (R.E. CH2 CURR) so that the erase 
current level is 300mVp-p (+/- 10mVp-p) as 
shown in figure 10-8-1. 

. Connect the scope to TP11 (HOT) and TPG8 


(GND). 

8. Adjust VR12 (R.E. CH1 CURR) so that the erase 
current level is 300mVp-p (+/-10 mVp-p) as 
shown in figure 10-8-1. 

9. After - this adjustment remove the jumpers from 
SW3 and SW4. 


On Ао м 


ч 


© VR11,VR12 





V=300mVp-p+10mV 


Fig. 10-8-1 Rotary Erase Head Current 


11. DECODER SECTION 
DECODER 1 SECTION 


е 
ТР15 


e o в 
ТР22 65 тр20 


TP13 
. е e 
ТР9 ТР5 (4 





Decoder 1 Test Point Location 


A 
VR11 


АА 


aA 
VR12 VR13 vaio VRB 


a 
УАЗ 


үсі 
СА 

AA 
vre vns УА 





Decoder 1 Adjustment Point Location 


NOTE: 

1. Color bars encoded to the Н5-189 specification, 
will be refered to as EIA color bars, in this 
adjustment procedure. 
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11-1 VIDEO INPUT LEVEL ADJUSTMENT 


Test Points: TP21 
Adjustment : VR2 (on the VIDEO VR Board) 


1. Pull out the Video VR (LEVEL CONTROL) on the 
front panel and set it to its center position. 

. Connect a digital voltnieter to TP21. 

. Measure and record the voltage at TP21. 

. Push the Video VR (LEVEL CONTROL) in and 
adjust VR2 on the VIDEO VR Board so that the 
voltage at TP21 is 0 +- 0.02V. 


4 Со № 


11-2 MODULATION INPUT LEVEL ADJUSTMENT 


Test Point: TP6 
Adjustment : VR 4 (MOD LEVEL) 


1. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. | 

2. Connect the scope to ТР6 and adjust VR4 (МОО 
LEVEL) to 0.6Vp-p (+/-0.1Ур-р) as shown т 
figure 11-2-1. 


0.64-0.01 
Vp-p 


Peels 





Fig. 11-2-1 Input Level 


11-3 AGC V BLANKING ADJUSTMENT 


Test Points: TP4, TP18 
Adjustment : VR13 (V BLK WID) 


1. Supply «а EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

2. Connect the scope CH1 to TP4 and CH2 to TP18 
and expand the display to show the vertical 
blanking interval as shown in figure 11-3-1. 

3. Adjust VR13 (V BLK WID) so that the T portion 
| 5% „Фе microseconds) as shown in figure 





QVR13 


Т-32 +опъес 
Fig. 11-3-1 АСС V Blanking 


4—40 


11-4 AGC S/H PULSE POSITION ADJUSTMENT 


Test Points: TP4, TP23 
Adjustment : VR12 (CLAMP POS) 


1. Пари! ап EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

2. Connect the scope CH1 to TP4 and CH2 to TP23, 
and expand the display to show the sync апа 
burst portion. 

3. Adjust VR12 (CLAMP POS) so that the T portion 
is 7.85 microseconds (+0.1/-0 microseconds), 
as shown in figure 11-4-1. 





Fig. 11-4-1 AGC S/H Pulse 


11-5 DG, DP ADJUSTMENT (Differential Gain and 
Differential Phase). 


Test Points: TP8, 

TP21, TP22 (on the DECODER 2 C.B.A) 
Adjustments: VR5 (Г IN) 

VR6 (BIAS) 

VR7 (DEM L IN) 


1. ПАРО. а modulated Ramp signal to the VIDEO 
INPUT on the rear panel. 

2. Connect the scope to TP8 and set the scope to 
DC mode. Set the INPUT SELECT switch to the 
LINE position. 

3. Adjust VR7 (DEM L IN) so that the DC level of 
sync ship is 8.2V DC (+/- 0.2V DC) as shown in 
figure 11-5-1. 


8.2V+0.2VDC 





Fig. 11-5-1 DG/DP 


4. Connect the scope CH1 то TP21 and СН2 то TP22 
on the DECODER 2 C.B.A. and set the both lenge 
of the scope to same lenge (20mV/div). 

5. Turn VR6 (BIAS) completely counter clockwise 
and preadjust МАБ (L IN) so that the А 
portions of the wave form are flat as shown in 
figure. 11-5-2. 

6. Slowly turn the VR6 (BIAS) so that the 
waveform із flat. Alternately adjust VR5 (L 


IN) and VR6 (BIAS) зо that the waveform is as 
shown in figure 11-5-2. 











бу VR5 
& VR6 


52 ТР21--- 









52 ТР22--- less than 1.5% 


(52 TP22) 


less than 1.5% 


8242-73-47 (52 ТР21) 


Fig. 11-5-2 DG/DP 


7. Confirm that VR5 position is within 0~4 frame 
as shwon in figure 11—5-3. 
If not readjust VR5 and VR6 alternately. 


ФувБ5 
0—4 
РА пате 


Fig. 11—5—3 


8. After this adjustment , Confirm that the DC 
level at ТРВ із 8.2VDC +/- 0.2VDC. № пої, 
repeat steps 2 and 3. 


11-6 FREQUENCY RESPONSE ADJUSTMENT 


Test Point: TP20 (on the DECODER 2 C.B.A) 
Adjustment: VC1 


1. Supply a multiburst signal to the VIDEO INPUT 
on the rear panel. 

2. Set the SW1 to B/W side. 

3. Set the VR6 (FREQ) on the DECODER 2 C.B.A 
approximaately to the 8 o'clock position (7 
frame) as illustrated shown in figure 11-6-1. 


OVRE 


2 8 o'clock position 


(7 frame) 





Fig. 11-6-1 VR Position 


4. Connect the scope to TP20 on the DECODER 2 
C.B.A апа adjust VC1 so that the  multiburst 
signal is flat as shown in figure 11-6-2. 











multiburst portion — Flat 


ЕЕ Ты 


TP20 
(DELODER 
2 СВА) 








0.5M 1M 2M 3M3.58M 4.2M 





фуст 


Fig. 11-6-2 Frequency Response 


5. After this adjustment, reset 5У/1 


position. 


to AUTO 


11-7 ZERO H 3.58 MHz B.P.F. LEVEL ADJUSTMENT 


Test Point : TP10 
Adjustment : VR3 (0H HIGH LEVEL) 


1. DD an EIA color Dar signal to the VIDEO 
NPUT on the rear pane 
. Set the INPUT SELECT switch to LINE position. 
. Place the unit in the EDT mode. 
. Connect the scope to TP10 
. Adjust the VR3 (ОН HIGH LEVEL) so that the 
Chroma level is 0.8Vp-p (+/-0.01Мр-р), as 
shown in figure 11-7-1. 


слом 








Fig. 11-7-1 ОН Chroma Level 


11-8 1H & 2H 3.58MHz ВРЕ LEVEL ADJUSTMENT 


Test Points: TP11, TP14 
Adjustments: УВ10 (1H HIGH LEVEL) 
VR11 (2H HIGH LEVEL) 


1. Supply an Е!А color bar signal to the VIDEO 
INPUT on the rear panel. 

2. Connect the scope to TP11 and adjust VR10 (1H 
HIGH LEVEL) to 0.8Vp-p (+/-0.01 Vp-p) as 
shown in figure 11-8-1. 

3. Connect the scope to TP14 and adjust VR11 (2H 
HIGH LEVEL) to 0.8Vp-p (+/-0.01 Vp-p) as 
shown in figure 11-8-1. 
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GVR10,VR11 





Fig. 11-8-1 1,2H Chroma Level 


11-9 COMB FILTER ADJUSTMENT 


Test Points: TP10, TP11, TP14 
Adjustments: VR8 (1H DELAY) 
VR9 (2H DELAY) 


1. ЗОРИ an ЕА color bar signal to the VIDEO 

on the rear el. 

2. Connect the scope CH1 to TP10 and CH2 to TP11 
and expand the display to show the burst 
portion. Н 

3. Set the СН2 side on the scope to the INVERT 
Mode апа set the CH1 and CH2 on the scope to 
the ADD mode. 


4. Adjust VR8 (1H DELAY) and VR10 (1H HIGH LEVEL) 


so that the burst level is minimum as shown 
in figure 11-9-1. ae signals in the INSERT 
and ADD mode cance 

Б. Connect the scope CHi to TP10 and CH2 to TP14 
aie expand the display to show the burst 


nal. 
6. Set the CH2 side on the scope to the INVERT 
mode and set CH1 and СН2 on the scope to the 
ADD mode. 


7. Adjust VR9 (2H DELAY) and VR11 (2H HIGH LEVEL) 


So that the burst signal is minimum as shown 








ТРІО minus ТР11 9) VR8 


TP10 minus ТР14 QVRY 





Fig. 11-9-1 Comb Filter 


11-10 BURST GATE PULSE ADJUSTMENT 


Test Points: ТР10, TP24 
Adjustments: VR17 (BG POS) 
VR18 (BG WID) 


an EIA color i ad signal to the VIDEO 
INPUT on the саг is 

. Set the INPUT SELECT M b LINE position. 

. Place the unit in the EJECT mode. 

. Connect the scope CH1 to TP10 and CH2 to TP24, 
then set the гр to the CHOP mode and expand 
the display to show the burst portion. 


1. Suppl 


AWN 





5. Adjust VR17 (BG POS) and VR18 (BG ven. » 
that the ТТ and T2 portions are 0.3 (+/-0 
microseconds) as shown in figure 11-10-1. 


GVR17,VR18 


Т.=Т, = 0. 3+0. lus 


Fig. 11-10-1 Burst Gate Pulse 


11-11 VSC POSITION ADJUSTMENTS 


Test Point : TP4 
Adjustments: VR1 (VSC POS) 
VR2 (VSC WID) 


. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

. Set the INPUT SELECT switch to the LINE 
position. Set SW1 to the COLOR position. 

. Place the unit in the EJECT mode. 

. Connect the scope to TP4. 

. Adjust VR1 (VSC POS) and VR2 (VSC WID) s 
that the VSC is located in line number 15 as 
shown in figure 11-11-1. 


— 


сло N 


G VR1,VR2 





е pe 


: 18H Line 
| 
| 


5. 5+3 ц5 


ЕИ 








Fig. 11-11-1 VSC Position 


11-12 VSC APL ADJUSTMENT 


Test Point : TP4 
Adjustment : VR15 (VSC APL) 


1. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

2. Set the INPUT SELECT switch to the LINE 
position. 

3. Place the unit in the EJECT mode. 

4. Set SW 1 to the color position and turn VR14 
completely clockwise. 
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5. Connect the scope to ТР4 and expand the 
display to show the vertical blanking 
interval. 

6. Adjust VR15 (VSC APL) so that the D level 15 
0.35 Vp-p at horizontal line number 15 as 
shown in figure 11-12-1. 

Note: After this adjustment VSC Level Adj. is 

required 


| ТР4 
ee и аа ~ 











D=0.35Vp-p 0. Т14Ур-р 


14H 15H 22H 23H 


OVR15 





Fig. 11-12-1 VSC APL 


11-13 WFM INPUT LEVEL ADJUSTMENT 


Test Point : 
Adjustment : 


1. 


. Connect the scope to TP2 and set the 


. Set the INPUT SELECT switch to the 


TP2 
VR19 (INPUT LEVEL) 


Supply an EIA color bar signal to the VIDEO 
INPUT and a component luminance signa! to the 
COMPONENT INPUT on the rear panel. BUR 


SELECT switch to the COMPONENT position and 
measure the peak to peak level. (іне 


position and adjust VR19 (INPUT LEVEL) so that 
the level difference between the two signals 
is less than 0.01V. 


11-14 VSC LEVEL ADJUSTMENT 
Test Point : TP4 


Adjustment : 
1. 
. Set the 


лью N 


VR14 (VSC LEVEL) 


Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

INPUT SELECT switch to the LINE 
position. 


. Place the unit in the EJECT mode. 
. Connect the scope to ТР4. 
. Adjust VR14 (VSC LEVEL) so that the VSC 


signal level is 0.42Мр-р (60 IRE) as shown in 
figure 11-14-1. 


15H Line 





Fig. 11-14-1 VSC Level 


11-15 VSC PHASE ADJUSTMENT 


Test Point : TP4 

Adjustment : VR16 (VSC PHASE) 

1. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

. Set the INPUT SELECT switch to the LINE 
position. 

. Place the unit in the EJECT mode. 

. Connect a vector scope to TP4. 

. Adjust VR16 (VSC PHASE) so that the phase of 
the burst signal and VSC are the same, as 
shown in figure 11—15—1. 

6. Confirm that the VSC level is 0.42Vp-p and if 

it is not, repeat the VSC level adjustment. 


ро» N 


TP4 


GVR16 
Fig. 11-15-1 VSC Phase 
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DECODER 2 SECTION 


TP 
е 17 


е е 
ТР18 ТР15 


9 e e 
ТР14 TP7 TP4 


e 
TP G4 # 
ө13 ТР6 





Decoder 2 Test Point Location 


A A 
уви 10 VR9 


VR17 
А А AA 
4 VR20 21 18 
VR24 
A 
A 
23 A 
VR22 VRIS 
A 
А ма 16 
VRI4 A 
VR2 


A 
УЯ4 


A 
VR19 





Decoder 2 Adjustment Point Location 


NOTE: 

Before during this adjustment, please note that 
VR14, VR15, VR16, VR17, VR18 and VR19 are not used 
on the DECODER2 Board and can be set to their 
center position. 


11-16 1H Y LEVEL ADJUSTMENT 


Test Point : TP3 
Adjustment : VR1 (1H VIDEO LEVEL) 


1. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

2. Set the INPUT SELECT switch to the LINE 
position. 

3. Place the unit in the EJECT mode. 

4. Connect a scope to TP3. 

5. Adjust VR1 (1H VIDEO LEVEL) so that the video 
level is 0.8Мр-р (+/- 0.01Мр-р) as shown in 
figure 11-16-1. 


0.8+0.01 
Vp-p 


e 





Fig. 11-16-1 1H Y Level 


11-17 BURST GATE PULSE ADJUSTMENT 


Test Points: ТРЗ, TP17 
Adjustments: VR20 (BG POS 2) 
VR21 (BG WID 2) 


1. INED ап EIA color bar signal то the VIDEO 
INPUT on the rear panel. 

2. Set the INPUT SELECT to the LINE position. 

3. Place the unit in the EJECT mode. 

4. Connect the scope CH1 to ТРЗ and CH2 to TP17, 
then set the scope to the CHOP mode and expand 
the display to show the burst signal. 

5. Adjust VR20 (BG POS 2) and VR21 (BG WID 2) 
so that the T1 and T2 portions are 0.3 (+/- 

0.1 microseconds), as shown in figure 11-17-1. 


© VR20, VR21 


Т.= Т, = 0. 3+0. lus 





Fig. 11-17-1 Burst Gate Pulse 


11-18 SAMPLING PULSE ADJUSTMENT 


Test Points: TP3, TP18 
Adjustments: VR22 (SP POS 2) 
VR23 (SP WID 2) 


1. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

2. Set the INPUT SELECT switch to the LINE 
position. 

3. Place the unit in the EJECT mode. 

4. Connect the scope CH1 то ТРЗ and CH2 to ТР18, 
then set the scope to the CHOP mode and expand 
the display to show the burst signal. 

5. Adjust VR22 (SP POS 2) so that the T1 period 

5 cycles (+/-20 nanoseconds), as shown in 
figure 11-18-1. 

6. Adjust VR23 (SP МО 2) so that the T2 period 
is 1.0 (+/-0.05microseconds), as shown in 
figure 11—18-1. 





GVR22, VR23 


h 
t 
n 
D 
D 
D 


т ----- 
" 2 Scycle ! 
t20nsec 


CH2 


TP18 T: 


|10 +0 05 usec! 
Fig. 11-18-1 Sampling Pulse 


11-19 SYNC CLAMP PULSE ADJUSTMENT 


Test Point : TP19 
Adjustment : VR24 (SCP WIDTH) 


1. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

2. Place the unit in the EJECT mode. 

3. Connect the scope to TP19 and adjust Maus Ва 
WIDTH) so that the pulse width is 3.0 (+/-0 
microseconds), as shown in figure 11-19-1. 





Fig. 11-19-1 Sync Clamp Pulse 





11-20 1H VDL ADJUSTMENT (1) 


Test Points: ТРЗ, TP4, ТР6 
Adjustments: DL2 
VR2 (1H ADJ) 
VR25 (PHASE ADJ) 


1. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

2. Set the INPUT SELECT switch to the LINE 
position. 

3. Place the unit in the EJECT mode. 

4. Place а jumper connector over the pins of W1 
(1H DC) position. 

5. Connect the scope CH1 to TP6 and СН2 to ТРЗ, 
then set the хор to the CHOP mode and expand 
the display to show the burst signal. 

6. Set CH1 and CH2 on the scope to the ADD mode. 

7. Adjust the tap of DL2 and VR25 (PHASE ADJ) so 
that the two burst signals cancel to produce a 
minimum burst signal. 

8. Connect the scope to TP4 and expand the 
display. 

9. Adjust VR2 (1H ADJ) so that the A and В 
potentials are equal as shown in figure 
11-20-2. (Flat waveform). 

10. Remove the jumper connector from W1. 


---- DELAY 
1 TAP : 10ns 





Fig. 11-20-1 Sync Clamp Pulse 











Fig. 11-20-2 Delay Tap 
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11-21 1VDL ADJ (2) 


Test Points: TP1, ТР4 
Adjustments: VR3 (P OFFSET 3) 
VR25 (PHASE ADJ) 


1. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

. Set the INPUT SELECT switch to the LINE 
position. 

. Place the unit in the EJECT mode. 

. Connect the scope to TP4. 

. Adjust VR3 (P OFFSET 3) so that the A and B 
potential are equal as shown in figure 11-20-2 
(waveform is flat). 

. Connect a digital voltmeter to TP1. 

. Adjust VR25 (PHASE ADJ) so that the DC 
level is 3.5V (+/-0.1М). 


Qoi» N 


NO 


11-22 Y OUTPUT LEVEL ADJUSTMENT 


Test Point : TP20 

Adjustment : VR7 (Y LEVEL) 

1. 5 Suppl ly ап EIA color bar signal to the VIDEO 

on the rear panel. 

2. ы the INPUT SELECT switch то the LINE 
position. 

3. Place the unit in the EJECT mode. 

4. Connect the scope to TP20 and adjust VR7 (Y 
Level) to 0.98У (+/-0.01Мр-р), as shown іп 
figure 11-22-1. 


0. 980. 01Ур-р 





Fig. 11-22-1 Y Output Level 


11-23 APC ADJUSTMENT 


Test Point : TP9, TP10 

Adjustment : VR8 (APC) 

1. Supply a luminance signal (no chroma signal) 
to the VIDEO INPUT on the rear panel. 

. Set the INPUT SELECT switch to the LINE 

position. 

Place the unit in the EJECT mode. 

. Connect а 100иЕ 16.3V capacitor between TP9 

and GND. 

Connect the frequency counter to TP10. 

. Adjust VR8 (APC) so that the frequency 15 

3.579545MHz (+/-20Н2). 

. Remove the capacitor. 


~“ оо ко N 


11-24 Pb LEVEL ADJUSTMENT 


Test Point : ТР21 
Adjustments: VR9 (Pb PHASE) 
VR12 (Pb LEVEL) 


1. Bappy an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

. Set. the INPUT SELECT switch to the LINE 

position. 

Place the unit in the EJECT mode. 

. Connect the scope to TP21. 

. Adjust VR9 (Pb PHASE) so that each color bar 

level ratio is as shown in figure 11-24-1. 

. Adjust VR12 (Pb LEVEL) so that the output 
level is 0.486Vp-p (+/-0.01Мр-р), as shown in 
figure 11—24-1. 


| &G VR9, VR12 


IPZI 


o лью N 





243mV 





Fig. 11-24-1 Pb Level 


11-25 Pr LEVEL ADJUSTMENT 


Test Point : TP22 
Adjustments: VR10 (Pr PHASE) 
VR13 (Pr LEVEL) 


1. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

. Set the INPUT SELECT switch to the LINE 
position. 

. Place the unit in the EJECT mode. 

. Connect the scope to TP22. 

. Adjust VR10 (Pr PHASE) so that each color bar 
Jr a correct level ratio as shown in figure 

. Adjust VR13 (Pr LEVEL) so that the output 
level is 0.486Vp-p (+/-0.01Мр-р), аз shown іп 
figure 11-25-1. 


GVR10,VR13 
243mV 


ее ~ 


Ф 


203mV 


-243mV 


V-0. 48640. 


01Vp-p 





Fig. 11-25-1 Pr Level 


11-26 У FREQUENCY RESPONSE ADJUSTMENT 


Test Point: ТР8 

Adjustment: VR6 (FREQ) 

1. Supply a multiburst signal to the VIDEO INPUT 
on the rear panel. 

2. Set SW1 to color position. 

3. Connect the scope to TP8 and adjust VR6 (FREQ) 
so that the frequency response from 0.5MHz to 
4.2MHz is as shown in figure 11-26-1. 

4. After this adjustment, set SW1 to the AUTO 
position. 


0.5M 1M 2M 3M3.58M 4.2M 


0.5MHz=100% 
1.2, 3.58MHz+100+3% 2% 
4.2MHz + 100 + 3% 





Fig. 11-26-1 Y Frequency Response 


11-27 CARRIER LEAKAGE ADJUSTMENT (1) 


Test Point : TP8 

Adjustments: VR4 (С REJ) 
VR2 (1H ADJ) 
VR25 (PHASE ADJ) 


pupp! ү ап EIA color bar signal to the VIDEO 
on the rear panel. 

Я Set the INPUT SELECT switch to the LINE 

position. 

. Place the unit in the EJECT mode. 

. Connect the кор to TP8 and expand the 

display to show the cyan bar clearly. 

. Adjust VR4 (С REJ) and VR2 dm ADJ) so that 
the carrier leakage at the cyan bar is less 

than 10mVp-p as shown in figure 11-27-1. 

6. Connect a digital voltmeter to TP1 and adjust 

(12. (НА SE ADJ) so that the DC level is 3.55 

+ 


ies EO 


less than 
/ 10mVp-p 


Yellow 








Fig. 11-27-1 Carrier Leakage 





11-28 Y/C TIMING ADJUSTMENT 


Test Point : VIDEO OUT 2 
Adjustments: Tap of DL7, DL6 


1. Supply a e 12.5T pulse to the VIDEO INPUT 
on the rear panel. 

. Set the INPUT SELECT switch to the LINE 

osition. 

lace the unit in the EJECT mode. 

. Connect the waveform monitor to VIDEO OUT 2. 

. Adjust the tap of DL6 and DL7 so that the 
shape of the 12.5T pulse пета ае ргорег У/С 


timing as shown in figure 11-28- 
DL6,DL7 | 


със M 









Video Output 










А = Minimum 


Fig. 11-28-1 Y/C Timing 


11-29 CARRIER BALANCE ADJUSTMENT 


VIDEO OUT 2 
VR11 (C BAL) 


1. Supply ап EIA color Баг signal to the VIDEO 
INPUT on the rear panel. 

2. Place the unit in the EJECT mode. | 

3. Connect the scope to VIDEO OUT 2 and adjust 
VR11 (C BAL) so that the white bar has minimum 
subcarrier as shown in figure 11-29-1. 


Video Out2 


Test Point : 
Adjustment : 


GVR11 


Fig. 11-29-1 Carrier Balance 
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11-30 Е-Е LEVE Е 
VEL AND PHASE ADJUSTMENT TP18(TCM REC) © VR2 ув5 


Test Point : VIDEO OUT 2 (TCM REC) 
Adjustments: VR7 (Y LEVEL) 
VR9 (Pb PHASE) 
VR10 (Pr PHASE) 
VR12 (Pb LEVEL) 
VR13 (Pr LEVEL) 


NOTE: 
Perform the VDIEO circuit adjustment contained 
before this adjustmt. 


1. dd an ЕА 75% color bar signal to VIDEO 

on the rear panel. 

2. Connect the waveform monitor to VIDEO OUT 2 
Шш 75 ohm termination and measure the output 
evel. 

3. Play back the 75% color bar portion of the 
alignment tape (VFM7084EAG) and confirm that 
the Е-Е level and М-М level are same level. 

4. If it is not, adjust VR7 (Y LEVEL) so that the 
Е-Е level and the М-М level аге the same. 

5. Connect the vector scope to VIDEO OUT 2 with 
75 ohm termination and place the unit in the 
STOP mode. 

6. Confirm that the each vector is within 115 
inner box on the vector scope. 

7. Рау back the 75% color bar portion of the 
alignment tape (VFM7084EAG) and confirm that 
the each vector of E—E phase and V-V phase are 
same. 

8. Ми is not, adjust VR9 (Pb PHASE), VR10 (Pr 
PHASE), VR12 (Pb LEVEL) and VR13 (Pr 
LEVEL) so that the each vector in the Е-Е mode 
is the same phase and amplitude as each vector 


of the color bar Playback. 





Fig. 11-31-1 Clamp REF 


11-31 CARRIER LEAKAGE ADJUSTMENT 7. pum не power ОДЕ and оне the ENCODER 
| oard, then turn the power 

Test Points: TP18 (on the TCM REC Board) 8. Connect the scope to TP17 on the ENCODER Board 

TP17 (on the ENCODER Board) through the 10K ohm resistor and trigger to 
: VIDEO OUT 2 TP15. 

Adjustments: VR2 (Pr CLAMP REF) TCM REC 9. Adjsut VR8 (C REF) on the ENCODER Board so 
Board that the center portion of (D) and (E) become 
VR5 (Pb CLAMP REF) TCM REC same position as shown in figure 11-31-2. 


Board 

VR8 (C REF) ENCODER Board 
VR207 (Pb BAL) ENCODER Board 
VR211 (Pr BAL) ENCODER Board 
VR20 (TR FIX) SERVO Board 


NOTE: 
Perform all video circuit adjustments contained 
before this adjustment. 


Е алық the TCM REC Board. 

i apy а 50% flat Неја E “| the Ү 
COMPONENT INPUT on the rear 

. Set the INPUT SELECT switch to COMPONENT 
position. 

. Place the unit in the EJECT mode. 

. Connect the scope to TP18 on the TCM REC Board 
and confirm that the levels (B) and (C) are 
same as (А) as shown in figure 11-31-1. 

. If it is not, adjust VR2 (Pr CLAMP REF) so 
that the (B) portion level is the same level 
as the (A) portion and adjsut УВБ (Pb CLAMP 
REF) so that the (C) portion level is the same 
пе Ey the (A) portion as shown in figure 


gi» о N- 


о 
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TP15 (ENCODER) 
No good 


TP17 (ENCODER) 


TP17 (ENCORDER) 
good 


(D) (E) 





Fig. 11-31-2 Carrier Leakage (1) 


10. Play back the color bar portion of the 
alignment tape (VFM7084EAG). 

11. Connect the scope to ТР17 оп the ENCODER 
Board and confirm that the DC level (Е) 
portion becomes as in figure 11-31-1. If it 
Is not, repeat steps from 1 to 6 


TP17 
(ENCODER) 


No good 








12. Turn the power OFF and insert the ENCODER 
Board, then turn the power ON. 

13. Connect the waveform monitor and S/N meter to 
the VIDEO OUT 2 as shown in figure 11-31-4. 


59 


7 
Loop through Terminate 
Y 
50% 100к--4.2м 
дивво Меј C3 | Ss TRAP OFF 
РаРв 


S/N meter 


Wavrforr Monitor 


Fig. 11-31-4 Connection 


14. Play back the color bar portion of the 
alignment tape (VFM7084EAG). 

15. Adjust VR207 (Pb BAL) and VR211 (Pr BAL) on 
the ENCODER Board so that the 100% white 
portion is minimum. 

16. Turn the power OFF and extend the SERVO Board, 
then turn the power ON. 

17.Set the front panel tracking control to its 
center detent position. 

18. Insert а cassette and make a recording for а 
few minutes and play back a just recorded 


portion. PP 
19. Adjust VR20 (TR FIX) so that the S/N ratio is 
maximum. 


NOTE: 
№ signal to noise meter is not, available adjust 
tracking fix VR20 for maximum envelope. 
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NOTE: Set the HEAD SELECT switch to the TAPE 
in all item. 
(Second DOC) 


12-1 MR HEAD PLAYBACK AMP ADJUSTMENT (1) 


Test Points: TP2, ТР4, (on the AT 1 Board) 
Adjustment : VR1 (MR GAIN) (on the AT 1 Board) 


1. Play back the 75% color bar portion of the 
alignment tape (VFM7084EAG). 

2. Place the unit in the X1 search forward mode. 

3. Connect the scope CH1 to TP2 and CH2 to ТР4 
and then set the scope to CHOP mode. | 

4. Adjust VR1 (MR GAIN) зо that the A portion 
of the waveform is 2.0Ур-р (+/- 0.1Ур-р) as 
shown in figure 12-1-1. 











Fig. 12-1-1 MR Head PB Amp 
12-2 MR PHASE SHIFTER ADJUSTMENT 


Test Points: TP17, TP22 (on the AT1 Board) 
Adjustments: SW2, SW3 (on the AT1 Board) 


1. Insert a cassette and place the unit іп the 
PLAY mode. 

2. Adjust the front panel tracking control for 
maximum indication on the tracking meter. 

3. Connect the scope CH1 to TP22 and adjust its 
variable sweep speed so that the pulse occupies 
7.2 divisions on the graticule. 

4. Connect the scope CH2 to TP17 and set the 
scope to CHOP mode. 

5. Adjust SW2 and SW3 so that the T portion is 0.5 
divisions on the scope as shown in figure 12-2-1. 





GSW2,SW3 
Ір22 
TP17 : 7.2 divisions 


р 
+ 
Й 
' à 
, “ 
M 4 
+ 
—— — Е 
“ 
D 


0.5 divisions 





| 





Fig. 12-2-1 MR Phase Shifter 


12-3 RECORDED TRACK DETECTOR ADJUSTMENT 


Test Points: TP17, TP22 
ІС44, Pin 6 (on the АТ 1 Board) 
Adjustment : VR2 (CTL MASK) 


1. Insert a cassette and place the unit in the 
PLAY mode. 

2. Connect the scope CH1 to TP17 and CH2 to TP22 
and set the scope to the CHOP mode. : 

3. Note which pulse at TP17 occurs during the high 
Ее of the pulse at ТР22. 

4. Leave CH1 connected to ТР17 and connect CH2 to 
pin 6 of 1044 and set the scope to СНОР 


mode. 

5. Adjust VR2 (CTL MASK) so that the pulse noted 
in step 3 is centered on the pulse at pin 6 of 
ІС44 as shown in figure 12-3-1. 





Fig. 12-3-1 Recorded Track Detector 


12-4 D/A CONVERTER ADJUSTMENT (1) 


Test Points: TP8, TP16 (on the AT2 Board) 
Adjustments: VR2 (A REF) (on the AT2 Board) 
VR8 (B REF) (on the AT2 Board) 


NOTE: 
Before this adjustment, Remove the P1 connector 
on the AT2 Board and install the P1 connector 
to side plug on the AT2 Board. 


1. Insert a cassette and place the unit in the 
PLAY mode. 

2. Set the tracking switch on the AT1 Board to 
the reset position. 

3. Connect а digital voltmeter to TP8 and adjust 
VR2 (A REF) for a DC voltage of 2.70V (+/- 
0.01VDC). 

4. Connect a digital voltmeter to TP16 and adjust 
VR8 (B REF) for а DC voltage of 2.70V (+/- 
0.01VDC). 

5. Set the tracking switch on the AT1 Board to the 
AUTO position. 


12-5 D/A CONVERTER ADJUSTMENT (2) 


Test Points: TP22, TP23 (on the AT2 Board) 
Adjustments: VR3, (A FS) (on the AT2 Board) 
VR9, (B FS) (on the AT2 Board) 


1. Set the tracking switch on the AT1 Board to 
the resent position and set the HEAD SELECT 
switch to PLAY position. "m 

2. Insert а cassette and place the unit in the 
FAST FORWARD mode. 

3. Connect a digital voltmeter to TP22 (HOT) and 
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TP24 (GND) and вещи, VR3 (A FS) for а ОС 
voltage of -2.4М (+/-0.01VDC). 

4. Connect a digital М їо ТР23 (НОТ) апа 
TP24 (GND) апа pant VR9 (B FS) for a DC 
voltage of -2.4М (+/-0.01VDC). 

5. Set the tracking switch on m AT1 Board to the 
AUTO position. 


12-6 HIGH VOLTAGE ADJUSTMENT 


Test Points: TP1, TP2 (on the АТ? Board) 

Adjustment : VR1 (HV ADJ) (on the AT2 Board) 

1. insert a cassette and place the unit in the 
PLAY mode. 

2. Connect а digital voltmeter to TP1 and adjust 
НА НУ ADJ) for а DC voltage of +510V (+/- 


voltmeter to TP2 and 


3. Connect the digital 
—510V 


confirm that the DC voltage is 
5VDC). 


(4/- 


12-7 DRIVE AMP OFF SET ADJUSTMENT 


Test Points: TP10, TP18 (on the AT2 Board) 
Adjustments: VR7 (A OS) (on the AT2 Board) 
VR13 (B OS) (on the AT2 Board) 
1. Set the tracking switch on the AT1 Board to 
the reset position. 
2. Connect a jumper wire between TP26 and GND. 
3. Insert a cassette and place the unit in the 
PLAY mode. 
4. сапра а digital voltmeter то ТР10. 
5 ми МК? o OS) so that the voltage at TP10 
V (+/-0.3V 
6. SR a prea wire between TP27 and GND. 
7. а the digital voltmeter to ТР18. 
8 ae VR13 (В OS) so that Ше voltage at ТР18 
%/-0.3М). 
ў 


; са the jumpers. 
0. Set the tracking switch on the AT1 Board to the 
AUTO position. 


12-8 X VALUE ADJUSTMENT 


Test Points: ТР22, TP32 (оп the AT1 Board) 
Adjustments: VR4 (AX) (on the AT2 Board) 
VR10 (BX) (on the AT2 Board) 


TP ү ап EIA color bar signal to the VIDEO 
U on the rear panel. 

. Set the tracking switch on the AT1 Board to 
the preset position. р 

Insert а cassette and place the unit іп the 
RECORD mode. 

. Turn VR4 (AX) and VR10 (BX) on the АТ 
Board fully counter clockwise. 

. Connect the scope CH1 to TP32 and са, Ка 
TP22 and then set Ше scope to CHOP mod 

. Slowly turn the VR4 (AX) on ve AT2 Board 
clockwise until the RF envelope first 
maximum level as shown in figure 12-8-1. 


E a A 


7. Slowly turn VR10 (ВХ) on the AT2 Board 
clockwise until the CH2 RF envelope із first 
maximum level as shown in figure 12-8-1. 

8. Set the tracking switch on the АТ! Board to 
AUTO position. 

NOTE: з 

This adjustment requires that mechanical 


interchangeability be correct. 











Fig. 12-8-1 X Value 


12-9 GAIN ADJUSTMENT 


Test Point : TP31 (on the AT1 Board) 
Adjustments: VR5 (A GAIN) (on the AT2 Board) 
VR11 (B GAIN) (on the AT2 Board) 


1. Insert an alignment me MEM CAI and place 
the unit in the VAR X 4/32 mode. 

2. Set the tracking switch WI) on the AT1 Board 
to the reset Бенет 

3. Connect a scope TP31. 

4. Adjust VR5 (А GAIN) А and УВ11 (B GAIN) 
B on the AT2 Board so that the RF envelo lope 
output level is Нат as shown in figure 12-9-1. 

5. Set the tracking switch on the ATI Board to the 
AUTO position. 


O VR5.VR11 


No Good 





Fig. 12-9-1 Gain 


12-10 Y/C OFF SET ADJUSTMENT 


Test Points: TP14, TP21 (on the AT2 Board) 
Adjustments: VR6 (AY/COS) (on the AT2 Board) 
VR12 (BY/COS) (on the AT2 Board) 


1. Set the tracking switch on the АТ! 
the reset position. 

2. Insert an alignment tape (VFM7084EAG) and 
place the unit in the VAR X16/32 mode. 

3. Connect the scope CH1 to TP14 and CH2 to 

4 


Board to 


TP21 and set the scope to CHOP mode. 
. Adjust VR6 (AY/COS) and VR12 (BY/COS) so 
that the axis of the waveform at TP14 
balanced as shown in figure 12-10-1. 
5. Set_ the tracking switch on the AT1 
AUTO position. 


Board to 
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VRB, УН12 


TP21 | | | | 


No Good 





Fig. 12-10-1 Y/C Off Set 


12-11 INSTANTANEOUS START ADJUSTMENT 


Test Point : TP32 (on the AT1 Board) 
Adjustments: SW4, SW5 (on the AT1 Board) 


1. Supply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 
. Set the HEAD SELECT switch to the PLAY 


position. 
. Set the TAPE /EE switch to the TAPE position. 
. Set the tracking switch on the ATi Board to 
the reset position. 
. Set the rotary switches SW4 to (Е) and SW5 to 


. Insert an alignment tape (VFM7084EAG) and place 

the unit in the PLAY mode. 

. Connect a scope to TP32. 

. Measure the RF level and place the unit in the 

JOG mode. 

сї the HEAD SELECT switch from 
position to R/P position and then select to 
PLAY position again. 

10. Confirm that the RF level is measuring level at 
step 8 and if it is not, change the selected 
bcr of SW4 and SW5, then repeat steps 9 
an : 

11. Set the tracking switch on the AT1 Board to the 
AUTO position. 


о ом o o һо ~ 
— 


PLAY 


12-12 RF ENVELOPE LEVEL ADJUSTMENT 


Test Point : TP24 (on the AT1 Board) 
Adjustment : VR3 (RF LEVEL) (on the AT1 Board) 


1. pupply an EIA color bar signal to the VIDEO 
INPUT on the rear panel. 

. Set the tracking switch on the AT1 
the reset position. г 
Insert а cassette and make а recording for a 
few minutes. . . 

. Play back the just recorded portions in the VAR 
X1 mode. A us 

. Connect a scope to TP24 and set it in the DC 


mode. 
. Adjust VR3 (ВЕ LEVEL) so that the peak ОС 
voltage is 2V (+/-0.2М) as shown in figure 12— 


7. Set the tracking switch on the AT1 Board to the 
AUTO position. 


Board to 


о осы о ғ 





Fig. 12-12-1 RF Envelope Level 


13 FM AUDIO SECTION 
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FM AUDIO Test Point Location 


УЯ13 
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FM AUDIO Adjustment Point Location 


NOTE: 
Signal level of 0 dBm are as shown below 0 dBV 
= 1 Vrms, 0dBm = 0.775 Vrms. 


13-1 EE LEVEL ADJUSTMENT 


Test Points: ТР701, TP703 
Adjustments: oM (CH3 EE) on the AUDIO 2 


Boar 

VR302 (СН4 ЕЕ) on the AUDIO 2 
Board 

VR5 (CH3 ВЕС) on the AUDIO VR 


Board 
VR7 (CH4 REC) on the AUDIO VR 
Board 


1. Supply a 1 KHz sinewave signal +8dBm (1.95Vrms, 
5. Ур?) to the СНЗ and СНА LINE IN on the rear 
panel. 


2. Set the TAPE /EE switch to Ше ЕЕ position and 
set the attenuator switches to +8dBm 
5.5Vp-p) and the impedance switches to 600 ohm 
on the AUDIO 2 Board 

3. Pull out the record level controls on the front 
en and set to their center position CH3 and 


4. Place the unit in the EJECT mode. 

5. Connect а VTVM to TP701 and adjust VR301 
(CH3 EE) on the AUDIO 2 Board so that the 
level is —22dBV +/- 0.2dB (0.08Vrms, MEC ри 

6. Connect the VTVM to TP703 and adjust VR302 
(CH4 EE) on the AUDIO 2 Board so that the 
level is -22dBV +/- 0.2dB (0.08Vrms, 0.22Vp- 


p). 

7. Push in the Record level controls on the front 
panel CH3 and CH4. 

8. Connect the VTVM to TP701 and adjust VR5 
(CH3 REC) on the AUDIO VR Board so that the 
level is -220ВУ +/-0.248 (0.08Vrms, 0.22Мр-р). 

9. Connect the VTVM to TP702 and adjust УН? 
(CH4 REC) on the AUDIO VR Board so that the 
level is -22 dBV +/- 0.288.  (0.08Vrms, 
0.22Vp-p). 


13-2 EE OUTPUT LEVEL ADJUSTMENT 


Test Point : LINE OUT (CH3, CH4) 
Adjustments: VR702 (CH3 EE OUT) 
VR710 (CH4 EE OUT) 


1. Supply a 1 KHz sinewave signal +8dBm (1.95Vrms, 

5.5Мр-р) to LINE IN on the rear panel. _ 

2. Set the TAPE /EE switch to the EE position. 

3. Set the output ATT SW on the AUDIO MAIN 
Board (Behind the rear panel) to +8dBm апа 
output impedance switch to 600 ohms оп the 
AUDIO 2 Board. 

. Set the input ATT SW on the AUDIO 2 Board to 
+8dBm position. 

. Place the unit in the EJECT mode. 

. Push in the record level controls on the front 
panel (CH3 and CHA.) 

. Connect a VTVM to the CH3 LINE OUT and 
adjust VR702 (CH3 EE OUT) so that the level 
is 48dBm (+/- 0.2dB). (1.95Vrms, Вера 

8. Connect Ше VTVM to CH4 LINE OUT апа 

adjust VR710 (CH4 EE OUT) so that the level 
is +8dBm (+/- 0.2dB). (1.95Vrms, 5.5Vp-p) 


13-3 METER ADJUSTMENT 
Test Point : Meter 


Adjustments: VR704 (CH3 METER) 
VR711 (СНА METER) 


ч осо > 


1. Supply a 1 KHz sinewave signal +8dBm (1.95Vrms, 


ae to LINE IN on the rear panel. (CH3 and 


) 

. Set the input level switch on the AUDIO 2 
Board to the +8 dBm position. 

. Place the unit in the EJECT mode. 

. Adjust VR704 (CH3 METER) so that the CH3 
meter reads OVU. 

. Adjust VR711 (CH4 METER) so that the CH4 
meter reads OVU. 


сл ље ~ 


13-4 LIMITER ADJUSTMENT 


Test Points: ТР701, TP703 
Adjustments: VR701 (CH3 LIMITER LEVEL) 
VR709 (CH4 LIMITER LEVEL) 


1. Supply а 1 KHz sinewave signal OdB to LINE IN 
on the rear panel. (CH3 or CH4) 

2. на ae limiter switch on the sub front panel 
to 


(1.95Vrms, 


7. 
8. 


. Set the 


input Attenuator switches (SW303 and 
SW304) on the AUDIO 2 Board to the —20dBm 


position. 


. Place the unit in the EJECT mode. 
. Connect the VTVM to TP701 and adjust VR701 


(CH3 LIMITER LEVEL) so that the level is 
-1248У (+/- -2dB). (0.25Vrms, 0.71Ур- 


) 
. Connect the VTVM to TP703 and adjust R709 


(CH4 LIMITER LEVEL) so that the level is 
—12dBV (+/- 0.288). (0.25Vrms, 0.71Ур-р) 
Reset the limiter switch to OFF. 

Reset the input attenuator switches (SW303 and 
SW304) to the +8dBm position. 


13-5 FM CARRIER ADJUSTMENT 


Test Points: 


TP705, TP706 


Adjustments: VR707 (CH3 CARR) 


пр o NH 


. Remove an 
. Pull the REC VR on the front panel and turn И 


. Insert а cassette and place the unit 


. Connect a fr 


VR714 (CH4 CARR) 
signal from the LINE INPUTS. 
fully counter clockwise. 


іп the 
RECORD mode. 


. Connect a frequency counter to TP705 and adjust 


VR707 (CH3 CARR) to 400 KHz (+/-5КН?). 
uency counter to TP706 and adjust 


VR714 (СНА CARR) to 700 KHz (+/-БКНг). 


13-6 PLAYBACK LEVEL ADJUSTMENT 


Test Points: 


TP702, TP704 


Adjustments: VR705 (CH3 PB LEVEL) 


c1 ыс Ne 


. Set the HEAD S 
. Play back the 1KHz portion of the alignment 


VR712 (CH4 PB LEVEL) 


. Remove any signals from the LINE INPUTS. 
. Set the tracking control on the front panel to 


its center detent шоо: 
LECT switch to the R/P position. 


tape. (VFM7084EAG) 


. Connect a VTVM to TP702 and adjust VR705 


(CH3 PB LEVEL) to -229ВУ 


(0.08Vrms, 0.22Мр-р) 


(+- 0.248). 


р 
. Connect а УТУМ to ТР704 and adjust VR712 


(CH4 PB LEVEL) to -22dBV 


(0.08Vrms, 0.22Ур-р). 


(+- 0.2dB) 


13-7 PLAYBACK OUTPUT LEVEL ADJUSTMENT 


Test Points: 


LINE OUT CH3, CH4 


Adjustments: VR716 (CH3, PB OUT) 


-» 


оо 


о мо а ы 


VR717 (CH4 PB OUT) 
VR6 (CH3 PB ) on AUDIO VR Board 
VR8 (CH4 PB) on AUDIO VR Board 


. Set the tracking control to its center detent position. 
2. Set the output attenuator switch on the 


| Аифо 
Main Board to +8dB position. 


. Pull out the CH3 and CH4 play back level 


controls on the front panel and place in their 
center position. 


. Play back the 1KHz segment of the alignment 


tape (VFM7084EAG). 


. Connect the VTVM to CH3 LINE OUT and 


adjust VR716 (CH3 PB OUT) to +8dBm. 


. Connect the VTVM to CH4 LINE OUT and 


adjust VR717 (CH4 PB OUT) to +8dBm. 
т the CH3 and CH4 play back level 
controls. 


. Connect the VTVM to the CH3 LINE OUT and 


adjust VR6 (CH3 PB) on the Audio VR Board 
to 4*8 dBm. (1.95Vrms, 5.БМр 


) 
. Connect the VTVM to CH4 ИМЕ OUT and adjust 


VR8 (СНА PB) оп the audio VR Board to 
+8 dBm. (1.95Vrms, 5.5Ур-р) 


13-8 DEVIATION ADJUSTMENT 


Test Points: ТР702, ТР704 
Adjustments: VR706 (CH3 DEV) 
VR713 (CH4 DEV) 


1. Supply a 1 KHz sinewave signal +8 dBm 
(1.95Vrms, 5.БУр-р) to LINE IN on the rear 
panel. (CH3 and СН4) 

. Push in the CH3 and CH4 record level controls 
on the front panel. 

. Insert a cassette and make a recording. 

. Play back the just recorded portion. 

. Connect the УТУМ to TP702 and confirm that 
the level is —22dBV. (0.08Vrms, 0.22Vp-p). 
№ not, adjust VR706 (CH3 DEV) and repeat 
step 3 and 4. Turn VR706 counter—clockwise to 
increase deviation and clockwise to decrease 
deviation. 

6. Connect the VTVM to ТР704 and confirm that 

the leve! is —22dBV. (0.08Vrms, 0.22Vp-p). 

If not, adjust VR713 (СНА DEV) and repeat 
step 3 and 4. Turn VR713 counter—clockwise to 
increase deviation and clockwise to decrease 
deviation. 


тео N 


13-9 REC CURRENT ADJUSTMENT 

Test Points: TP7 on the REC AMP Board 
TP708 

Adjustment : VR708 (REC CURR) 


NOTE: 

C rec current adjustment and C recording frequency 
response adjustment must be completed before this 
adjustment. 


If spectrum analyzer is available: 


1. Supply a 50% flat field signal to VIDEO INPUT 
the rear е and remove any signals from 
the LINE INPUTS. 

2. Insert а cassette and make a recording for a 
few minutes. 

3. Connect the specturm analyzer to TP7 on the REC 
AMP Board. 

4. Play back the „portion just recorded and confirm 
that the carrier level of FM Audio is -20 +/- 
1dB lower than the chroma carrier level as 
shown in figure 13-9-1. 

5. If it is not, place the unit in the record mode 
ало pous VR708 (REC CURR). Repeat steps 3 
an 


If spectrum analyzer is not available: 


. Insert an alignment tape and play back а 1KHz 
(0VU) portion. 

. Connect the scope CH1 to TP7 on the КЕС AMP 
Board and CH2 to TP708. 

. Measure the ratio of both levels (Ratio 1). 

. Supply a 1KHz sinewave signal +8dBm (1.95Vrms, 
5.5Мр-р) to LINE IN on the rear panel. 

. Insert а cassette and make a recording for a 
few minutes. 

. Play back the portion just recorded and measure 
the ratio of both levels (Ratio 2). 

. Confirm that the ratio 2 is as same as ratio 1. 

. If. it is not, place the unit in the recording 
mode and adjust VR708 (REC CURR). Repeat 
steps 6 and 7 


On о. л BW N ~ 
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GVR708 








(CH3) (CH4) 


Fig. 13-9-1 REC Current 


13-10 MUTING LEVEL ADJUSTMENT 


Test Points: TP708, METER 
Adjustment : VR715 


1. у ply а 1KHz sinewave signal, +8dBm (1.95Vrms, 

5.БУр-р) to the LINE IN оп the rear panel. 

2. Set the tracking control to its center detent 
position and set the EE/TAPE switch to TAPE 

sition. 

3. Insert a cassette and place the unit in the 
RECORD mode. 

4. оет the scope to ТР708 and measure the 
evel. 

5. Then reduce the recording current —10dB (approx 
1/3) against the level measured in step 4 by 
VR708 (REC CURR). 

6. Make a recording for a few minutes and play 
back the portion just recorded. 

7. Turn the VR715 to the fully OIM, Then 
slowly turn VR715 іп CCW and stop where the 
ме. is released by observing the FM Audio 


8. родот“ the VR708 to its original setting. 


14 AUDIO SECTION 
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Audio 1 Adjustment Point Location Audio 2 Adjustment Point Location 
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3. Insert а cassette and place the unit 


14-1 LIMITER LEVEL ADJUSTMENT 4. Set the impedance switch on the AUDIO 2 Board 
to the 600 ohm position. 
Test Points: ТР101, TP301 оп the AUDIO 1 Board 5. Set the LINE OUT attenuator switch on the AUDIO 
Adjustments: VRI04 QT EE GAIN) on the AUDIO MAIN Board to +8dBm position. 
18 6. Insert а cassette and place the unit in the 
VR105 “сы LIMITER LEVEL) оп the STOP mode. 
AUDIO 1 Board 7. Connect a VTVM to CH1 LINE OUT and adjust 
VR304 (682 ЕЕ GAIN) оп the AUDIO VR115 (EE out) so that the signal level is 
1 Board +8dBm (+/-0.2dBm). (1.95Vrms, 5.5Ур-р) 7 
VR305 (СН2 LIMITER LEVEL) on the 8. Connect the VTVM to CH2 LINE OUT and adjust 


AUDIO 1 Board 
VR1 (СН1 REC) оп the AUDIO VR 


Board 
VR3 (CH2 REC) on the AUDIO VR 
Board 


. Set the TAPE /EE switch to the EE position and 


VR315 (E/E OUT) so that the signal leve 
is +8dBm (+-0.2dBm). (1.95Vrms, 5.5Vp-p) 


14-3 VU METER ADJUSTMENT 


Test Point : 


VU MET 


ER 
Adjustments: VR113 ae METER LEVEL) on the 


supply a 1KHz sinewave signal +8 dBm (1.95Vrms, AUDIO 1 Board 
5.5Vp-p) to CH1 and CH2 LINE INPUTS on the VR313 (chia "METER LEVEL) on the 
rear panel. AUDIO 1 Board 
. Set the attenuator switch to the +8dBm position 
and set the impedance switch to 600 ohms оп 1. Supply a 1 KHz sinewave signal +8dBm 


the Audio 2 Board. 

іп the 
STOP mode. 

. Pull cut the CH1 and CH2 record level controls 
located on the front pane! and set them to 
their center position. 

. Connect a VTVM to TP101 and adjust VR104 (EE 


. Push in the CH1 and CH2 record level 


(1 Vrms, 5.5Vp-p) to CH1 and CH2 LINE 
INPUTS on the rear panel. 

controls 
on the front panel. 


. Set the attenuator switch (SW305 and SW306)on 


the AUDIO 2 Board to the +8dBm position and the 
TAPE/EE switch to the EE position. 


GAIN) so that the signal level is -6dBm +/- 4. Insert а cassette and place the unit in the 
0.2dBm (1.096Мр-р, 387.5 mVrms). STOP mode. 
. Connect the VTVM to TP301 and adjust VR304 5 


(EE GAIN) so that the signal level is -6dBm 

+- 0.2dBm (1.096 Vp-p, 387.5 mVrms). 

. Push in Ше CH1 and CH2 record level controls 

on the front panel. 

. Connect the VTVM to TP101 and adjust VR1 

(CH1 REC) on the AUDIO VR Board so that 

the е level is —6dBm +/- 0.2dBm 

(1.096Мр-р, 387.5mVrms). р 

. Connect the VTVM to TP301 апа adjust МРАЗ 
(CH2 REC) on the AUDIO VR Board зо 

that the signal level is –бавт -/- 0.2dBm 

(1.096Мр-р, 387.5mVrms). 


10. Swing open the front panel and turn the limiter 


switch on the sub front panel to ON and change 
the Input level to +18dBm. 


11. Connect the VTVM to TP101 and adjust VR105 


(LIMITER LEVEL) so that the signal level is 
+0dBm +/-02dBm (2.19 Vp-p, 774mVrms). 


12. Connect the УТУМ to TP301 and adjust VR305 


(LIMITER LEVEL) so that the signal level 15 
+0dBm +/- 0.2dBm (2.19 Vp-p 774mVrms). 


13. Turn the limiter switch off and confirm that 


the signal ‘evel at TP101 and TP301 is +4dBm +- 
0.2dBm. (3.45 Vp-p, 1.23 Vrms). 


. Adjust VR113 (CH1 METERA LEVEL) so that the 


CH1 VU meter indicates 


. Adjust VR313 (CH2 METER LEVEL) so that the 


CH2 VU meter indicates OVU. 


14-4 PLAYBACK EQUALIZER ADJUSTMENT 


Test Points: 


LINE OUT 


Adjustments: VR107 (CH1 P.B. EQ) on the AUDIO 1 


сл ою — 


о 


. If it is not, 


Board 
VR307 (CH2 P.B. ЕО) on the AUDIO 1 
Board 


. Insert an alignment tape (VFM7084EAG) and 


play back an audio multi frequency portion. 


. Connect the VTVM to CH1 LINE OUT. 
. Adjust VR107 (P.B. EQ) so that level difference 


from 1KHz to 15KHz is within 4—1dB. 


. Connect the VTVM to CH2 LINE OUT. 
. Adjust VR307 


(P.B. EQ) so that the level 
и from 1 KHz to 15 KHz is within +/- 


change the position of SW102 and 
SW302, then repeat this adjustment. 


Note: 
These switches (SW102 and SW302) are used for 
high frequency compensation (7.5KHz ~ 12.5KHz) 
14-5 PLAYBACK LEVEL ADJUSTMENT 


Test Points: TP101, TP301 on the AUDIO 1 Board 
Adjustments: VR110 (CH1 PB GAIN) on the AUDIO 


1 Board 
МЕНО or PB GAIN) on the AUDIO 


14-2 E-E OUTPUT LEVEL ADJUSTMENT 


Test Point : LINE О 
Adjustments: а CHi E/E OUT) on the AUDIO 


VRSIE (CH2 E/E OUT) on the AUDIO 
1 Boar 


Note: 1 Воаг 
The limiter level adjustment must be completed 
before this adjustment is done. 1. Play back the 1 KHz segment of the alignment 
tape (VFM7084EAG). 
1. Supply a 1 KHz sinewave signal +8dBm 2. Connect the VTVM to TP101. 
(1. ОБУ ттт, 5.5Vp-p) to CH1 and CH2 LINE 3. Adjust VR110 (CH1 PB GAIN) so that the signal 
INPUTS on the rear panel. level is —6dBm +/- 0.2dBm. (1.096 Vp-p, 
2. Push in the CH1 and СН2 record level controls 387.5mVrms). 
on the front panel. 4. Connect the scope to TP301. 
3. Set the attenuator switches (SW 305 апа 5М/306 5. Adjust VR310 (CH2 PB GAIN) so that the signal 
on the AUDIO 2 Board to +8dBm and place the level is dBm +/- 0.2dBm. (1.096 Vp-p, 


TAPE/EE switch in the EE position. 387.5mVrms). 
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14-6 PLAYBACK OUTPUT LEVEL ADJUSTMENT 


Test Point : LINE 
Adjustments: укп? (CH! PB OUT) on the AUDIO 1 


VR312 (CH2 PB OUT) оп the AUDIO 1 
oar 
Час (CH1 PB) on the AUDIO VR 


ard 
vad che PB) on the AUDIO VR 
Board 


Note: 
The playback level adjustment must be completed 
before this adjustment is done. 


1. Set the output attenuator switch on the AUDIO 2 
C.B.A to +8dBm position. 
2. Pull out the CH1 and CH2 PB Level controls 
located on the front panel and set each to its 
center position. 
3. Play back the 1 KHz portion of the alignment 
и AN гора а 

. Set the LINE OUT attenuator switches (SW305 and 
SW306) оп the AUDIO MAIN Board to 
-«8dBm position. 

. Connect a VTVM to the CH1 LINE OUT. 

. Adjust VR112 (PB OUT) so that the signal level 

is 8dBm (+/-0.24Вт) (5.5 XP p: 1.95Vrms). 

; сше the VTVM to СН2 LINE OUT. 
ав VR312 (PB OUT) зо Каш" the ‘signal level 

Bm (+/-0. iEn) (5. пера 95Vrms). 

Bush in the PB LEVEL contro (Front Panel). 

10. Connect the VTVM to CH1 LINE OUT. 

11. Adjust VR2 (CH1 PB) on the AUDIO VR Board 
so that the polls level is +8dBm (+/-0.2dBm) 
(5.5Vp-p, 1.95Vrms). 

12. Connect the VTVM to CH2 LINE OUT. 

13. Adjust VR4 (CH2 PB) on the AUDIO VR Board 
so that 52 " nal level is +8dBm (+/-0.2dBm) 
(5.5Мр-р, 1.95Vrms). 

14. Confirm ‘hee the VU meter indicates OVU. if it 
is not, readjust VU meter adjustment. (Section 14—3) 


14-7 MASTER OSCILLATOR ADJUSTMENT 


> 


a. oo 


Test Point : TP18 on the AUDIO 2 Board 
Adjustment : T13 on the AUDIO 2 Board 
1. Insert а cassette and place the unit in the 


RECORD mode. 
Connect a frequency counter to TP18. 

3: Adjust T13 so that the OSC frequency is 70KHz 
(+/-0.2KHz). 


14-8 FULL ERASE CURRENT ADJUSTMENT 


Test Points: TP1, TP15 on the AUDIO 2 Board 
Adjustment : Т5 on the AUDIO 2 Board 
1. Insert a cassette and place the unit in the 


RECORD mode. 


2. Connect a scope between TP1 (Hot) and TP15 (GND). 


3. Adjust T5 as that the signal level is maximum 
and confirm that it is between 560 and 
680mVp-p as shown in figure 14-8-1. 


Maximum 





Level = 560 ~ 680mVp-p 


Fig. 14-8-1 Full Erase 


Output 





14-9 A/E HEAD ERASE CURRENT 
ADJUSTMENT (1) 


gra TP3, TP15 on the AUDIO 2 
oar 
Adjustments: T6, T7 on the AUDIO 2 Board 


1. Insert a cassette and place the unit in the CH1 
INSERT RECORD mode. 

2. (GND) а scope between TP2 (HOT) and TP15 

3. Adjust T6 so that the signal level is maximum. 
Confirm that the output level is more than 
08mVp-p. 

4. Place the unit in the CH2 INSERT RECORD mode. 

5. ар the scope between ТРЗ (HOT) and ТР15 


Test Points: 


6. Adjust T7 so that the signal level is maximum. 
Confirm that the output level is more than 
508mVp-p. 


14-10 А/Е ERASE CURRENT ADJUSTMENT (2) 

Test Points: Hem TP5, ТР1Б on the AUDIO 2 
oar 

Adjustments: T8, T9 on the AUDIO 2 Board 


1. Insert а cassette and place the unit in the 
INSERT RECORD MODE with T/C on mode. 
2. (GND). а scope between TP4 (HOT) and TP15 


3. A ond со T8 so that the signal level is maximum 
SUAM that the level is more than 


2 PIRE про unit in the ASSEMBLE RECORD mode 

with T/C OFF. 

у (GND). a scope between TP5 (НОТ) and TP15 
Баша, 19 T9 so that the signal level is more than 


Я Proce the unit in the ASSEMBLE RECORD mode 
with T/C on. 

. Connect a scope CH1 between TP4 (HOT) and 
ТР15 (GND) and CH2 between TP5 (HOT) and 
TP15 (GND) and confirm that both levels 

are more than 508mVp-p. If it is not, 
repeat this adjustment. 


14-11 AUDIO BIAS CURRENT ADJUSTMENT 


РАВ ОА A 


Test Points: TP6, ТР7, оп the AUDIO 2 Board 
LINE OUT 

Adjustments: VR2 (CH1 BIAS CURR) on the 
AUDIO 2 Board 
VR3 as BIAS CURR) on the 
AUDIO 2 Board 
T10, T11 on 1 the AUDIO 2 Board 

1. Supply а 1KHz sinewave signal at +8dBm 


(1. БУ т 5.БУр-р) to the CH1 and CH2 LINE 
INPUTS on the rear panel. 
2. Set the CH1 and CH2 input attenuator switches 
on the AUDIO 2 Board to the +8dBm position. 
3. Set the EE/TAPE switch to the TAPE position. 
4. Insert а cassette and place the unit in the 
RECORD mode. 
5. Connect a VTVM to TP6. 
6. Adjust T10 so that the bias voltage is maximum. 
7. Connect the scope to TP7 у adjust Т11 зо that 
the bias voltage is maxim 
8. Connect the УТУМ to CH МЕ OUT and adjust 
VR2 (CH1 BIAS CURR) so that the bias level is 
peak point. 
9. Connect the VTVM to CH2 LINE OUT and adjust 
УАЗ (CH2 BIAS CURR) so that the bias level is 


peak point. 
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Fig. 14-11-1 Bias Current 


14-12 RECORDING CURRENT ADJUSTMENT 


Test Points: TP101, TP301 on the AUDIO 1 Board 
Adjustments: VR111 (CH1 REC CURR) on the 
AUDIO 1 Board 
VR311 (CH2 REC CURR) on the 
AUDIO 1 Board 


1. Supply a 1 KHz sinewave signal *8dBm (1.95Vrms, 
5.5Vp-p) to CH1 and CH2 LINE INPUTS оп the 
rear panel. 

. Set the attenuator switches (SW305 and SW306) 

to +8dBm position on the AUDIO 2 Board 

Push оп the record level controls located оп 

the front panel. MP 

. Insert a cassette and place the unit іп the 

RECORD mode. 

. Connect а VTVM to TP101. | 

. Рау back the just recorded tape and confirm 
that the output level is -бфВт +/- 0.2dBm 
(1.096Vp-p, 387.5mVrms). 

. If it is not, adjust VR111 (CH1 REC CURR) and 
repeat steps 3, 4 and 5. (REC CURR) 

. Connect the VTVM to TP301. 

. Adjust VR311 (CH2 REC CURR) using the same 
method as used for CH1 so that the output 
level is  —6dBm  +/-0.2dBm (1.096Ур-р, 
387.5mVrms). 


oo љ o N 


оо ~ 


14-13 RECORDING EQUALIZER ADJUSTMENT 


Test Point : LINE OUT 
Adjustments: L101 

L301 

SW101 

SW301 

VR106 (CH1 REC EQ) on the AUDIO 1 

VR306 (CH2 REC EQ) Board 

VR117 (CH1 REC EQ) 

VR317 (CH2 REC EQ) 


1. Supply a 1 KHz sinewave signal at -248т 
(reference input signal -—10dB)  (0.62Vrms, 
1.74Ур-р) to CH! and CH2 LINE INPUTS оп 
the rear Benet: | 

2. Set the CH1 and CH2 input attenuator switches 
on the AUDIO 2 Board to the +8dBm position. 

. Connect а VTVM to CH1 LINE OUT. 

. Insert a cassette and place the unit in the 
RECORD mode. During recording, change the 
тра from iKHz to 7.5KHz, 12.5KHz, and 

2. 


со 


5. Play back the just recorded tape and confirm 
that the output levels from 1KHz to 15KHz аге 
equal (+/-148). 


6. If they are not, adjust L101, SW101, VR117 (СН1 
REC EQ) and VR106 (CH1 REC EQ) and repeat 
steps 4 and 5. 


Note: 

SW101 and SW301 are used for adjusting 1К ~ 
7.5КНг. VR117, 317, 1101 and L301 are used for 
adjusting 7.5KHz ~ 12.5KHz. VR106 and 
VR306 and used for adjusting 12.5KHz ~ 15KHz. 


7. Connect the VTVM to CH2 LINE OUT. 

8. Adjust SW301, L301, VR317 (CH2 REC EQ) and 
VR306 (CH2 REC EQ) using the same method as 
used in steps 4, b, and 6, so that the output 
levels from 1KHz to 15KHz are equal (4—1dB). 

9. After this adjustment, RECORDING CURRENT 
ADJUSTMENT is required. 


14-14 MONITOR. PLAYBACK EQUALIZER 
ADJUSTMENT 


Test Point : LINE OUT 

Adjustments: VR108 (CH1 MONI EQ) on the 
AUDIO 1 Board 
VR308 (CH2 MONI EO) on the 
AUDIO 1Board 


1. Supply а 1KHz sinewave signal at -248т 
(reference input signal -10dB)  (0.62Vrms, 
1.74Vp-p) to СН1 and CH2 LINE INPUTS on the 
rear panel. 

2. Set the attenuator switch on the AUDIO 2 Board 
to the +8dBm position. 

3. Set the EE/TAPE switch to the TAPE position. 

4. Insert a cassette and place the unit іп the 
RECORD mode. While recording change the 
frequency from 1 KHz to 7.5KHz and 10KHz. 

5. Connect a МТУМ to CH1 LINE OUT. 

6. Adjust VR108 (CH1 MONI EQ) so that the output 
per from 1KHz to 10KHz are equal (within +- 


098). 

7. Connect the VTVM to the CH2 LINE OUT. 

8. Adjust VR308 (CH2 MONI EQ) so that the output 
БОАБ) from 1KHz to 10KHz are едиа! (within +— 


14-15 MONITOR PLAYBACK GAIN ADJUSTMENT 


Test Points: ТР102, TP302 on the AUDIO 1 Board 
Adjustments: VR109 (CH1 MONI GAIN) on the 
AUDIO 1 Board 
VR309 (CH2 MONI GAIN) on the 
AUDIO 1 Board 


1. Supply a 1KHz sinewave signal +8dBm (1.95Vrms, 
5.5Vp-p) to CH1 and CH2 LINE INPUTS оп 
the rear panel. 


2. Set the attenuator switch on the AUDIO 2 Board 
to the +8dBm position. 

3. Set the EE/TAPE switch to the TAPE position. 

4. Insert a cassette and make a recording for а 
few minutes. 

5. Connect a УТУМ to TP102. 

6. While recording mode Adjust VR109 (МОМ! GAIN) 
so that the output level is -баВт +/- 0.2dBm 
(1.096Мр-р, 387.5Vrms). 

E Connect the VTVM to TP302 


While recording mode Adjust VR309 (MON! GAIN) 
so that the output level is -баВт +/- 0.2dBm 


(1.096Vp-p, 387.5mVrms). 


14-16 MONITOR PLAY BACK OUTPUT LEVEL 
ADJUSTMENT 


Test Point : LINE OUT 
Adjustments: ии LUI MONI OUT) on the AUDIO 
oar 
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VR314 (CH2 MONI OUT) оп the AUDIO 
Board 


NOTE: 
The monitor play back gain adjustment must be 
completed before this adjustment is done. 


1. Supply а 1KHz sinewave signal +8dBm (1.95Vrms, 
5.5Vp-p) to CH1 and CH2 LINE INPUTS on the 
rear panel. 

. Set the attenuator switch on the AUDIO 2 Board 
to the +8dBm position. 

. Push in the record level controls located on 
the front panel. 

. Set the EE/TAPE switch to the TAPE position. 

. Set the LINE OUT attenuator switch on the 
AUDIO MAIN Board to the +8dBm position. 

. Insert a cassette and make a recording for a 
few minutes. 

. Connect a VTVM to CH1 LINE OUT. 

. Adjust VR114 (CH1 MONI OUT) so that the 
output level is +8dBm  (4—0.2dBm) (1.95Vrms, 
5.5Vp-p). 

9. Connect the VTVM to CH2 LINE OUT. 

10. Adjust VR314 (CH2 MONI OUT) so that the 
output level is +8dBm  (4—0.2dBm) (1.94Vrms, 


5.5Vp-p). 


On о OC» со N 


14-17 CROSSTALK CANCEL ADJUSTMENT (СН1-СН2) 


Test Point : CH2 LINE OUT 

Adjustments: VR101 (HIGH PS) on the AUDIO 1 
VR102 (LOW PS) Board 
VR103 (CTL LEVEL) 


1. Supply а 9KHz sinewave signal +8dBm 
(1.95Vrms, 5.5Ур-р) to CH1 LINE INPUTS on the 
rear panel. . 

2. Set the CH1 input attenuator switches (SW305 

and SW306) on the AUDIO 2 Board to the +8dBm 
sition. 
lace the front panel record level controls in 

the preset position. (Push in). . 

. Set the CH2 LINE OUT ATT switch on the AUDIO 
MAIN Board to the +8dBm. 

. Set the TAPE/EE switch to the EE position. 

. Insert a pre-recorded cassette (VIDEO, no 
Audio) and place the unit in the AUDIO СН! 
INSERT RECORD mode (press the Audio Edit 
button). 

. Connect a VTVM to the CH2 LINE OUT. 

. Adjust VR103 (CH1 CTC LEVEL), VR102 (CH1 
LOW PS) and VR101 (HIGH PS) so that the 
crosstalk level is less than —30dBm. И it is 
not, adjust the above VRs according to the 
following steps so that this adjustment becomes 
easier to perform. 

(VR101-VR103-VR102) 


ос ь о 


со ~ 


14-18 CROSSTALK CANCEL ADJUSTMENT 
(CH2-CH1) 


Test Point : CH1 LINE OUT 
Adjustments: VR301 (HIGH PS) 
VR302 (LOW PS) on the AUDIO 
VR303 (CTL LEVEL) 1 Board 
1. Supply а 9KHz sinewave’ signal +8dBm 
ОБЬ, 5.5Vp-p) то CH1 LINE INPUTS on the 
rear panel. 


2. Set the CH2 Input attenuator switch оп the 
AUDIO 2 Board to the +8dBm position. 

3. Place the CH2 record level control on the front 
panel to its preset position (Push in). | 

4. Set the CH1 LINE OUT attenuator switch on the 
AUDIO MAIN Board to the +8dBm. 


5. Set the TAPE/EE switch to the EE position. 
6. Insert a pre-recorded cassette (VIDEO, no 


AUDIO) and place the unit in the AUDIO CH2 
insert record mode (press the Audio Edit 
button). 


7. Connect a VTVM to the CH1 LINE OUT. 

8. Adjust VR303 (CTL LEVEL) VR302 (LOW PS), 
and VR301 (HIGH PS) so that the crosstalk level 
is less than —30dBm. № it is not, adjust the 
above VRs according to the following steps so 
that this adjustment becomes easier to perform. 
(VR301-VR303-VR302) 

а short recording again and play Баск the 
portion just recorded. Repeat this step until 
meet its specification. 


14-19 RECORDING PHASE ADJUSTMENT 


NOTE: 

Prior to this adjustment, the  Audio/CTL head 
azimuth adjustment must be properly performed. 

(See page 3—18, step 22-2). 


Test Points: TP105, TP305 on the AUDIO 1 Board 
Adjustments: VR116 (CH1 REC PS) on the AUDIO 1 


Board 
VR316 (CH2 REC PS) on the AUDIO 1 
Board 


1. Supply a 15KHz sinewave signal +8dBm 
(1.95Vrms, 5.БМр-р) to the CH1 and CH2 inputs 
on the rear panel. 

. Set the CH1 and CH2 Input attenuator switches 

to the +8dB position. 

Insert а cassette and make a recording for а 

few minutes. 

. Connect the scope CH1 to TP105 and CH2 to 

TP305 and set the scope to CHOP mode. _ 

. Play back the portion just recorded and confirm 
that the phase difference between CH1 and CH2 
is +/- 1.85usec as shown in figure 14-19-1. 

6. № it is not, determine that which signal is 
advanced. Then turn the potenion meter in 
which signal is advanced, clockwise. Now, make 
а short recording again and play back the 
portion just recorded. Repeat this step until 
meet its specification. 


o ом 





1 
| OQ VR116, VR316 CH1 
Side 






Less than 
| *1.85usec 











Fig. 14-19-1 Reading Phase 
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14-20 T/C BIAS CURRENT ADJUSTMENT 


Test Points: TP12, TP13 on the AUDIO 2 Board 
Adjustments: VR4 (TC BIAS CURR) 
VR5 (ТС REC CURR) on the AUDIO 2 
сорды 


. Set the INT/EXT switch то the INT position. 

. Insert а cassette and place the unit in the 
RECORD mode. 

Gonnet a scope between TP12 (HOT) and TP13 


(G | 

. Adjust T12 so that the output signal is 

maximum. 

. Adjust УВ5 (TC REC CURR) so that the V2 level 
is а (+/–0.2тМр—р) as shown іп figure 
14-20-1. 

6. Adjust VR4 (TC BIAS) зо that the V1 level 15 

РР (+/-3mVp-p) as shown іп figure 


о ы о M 


G VRA,VR5,T12 


Vi=62+3mVp-p 
% V2=5+0. 2mVp-p 





Fig. 14-20-1 T/C Bias Current 


15. VITC & LTC SECTION 


TP3 


VITC And LTC Test Point Location 


A VRI 


VITC And LTC Adjustment Point Location 


15-1. TIME CODE SUPER ADJUSTMENT 


Test Point : MONITOR 
Adgustment : VR1 (SUPER POS) 


1. Play back the color bar portion of the 
alignment tape (VFM7082EAG). 

. Set the SUPER switch on the sub front to ON. 

: the CTL switch on the front panel to CTL 
side. 

. Connect the monitor to VIDEO OUT 3. 

. Adjust VR1 (SUPER POS) so that the indication 
is center position on the screen. 


се ом 
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Cassette Compartment Assembly 
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1. GENERAL 
1-1. Introduction 


The modern trend of broadcast studio Video 
Recording is shifting from those using 2—inch tape 
to those using 1-inch tape, and their functions 
are becoming more diversified. Noiseless — slow 
motion by auto tracking in smaller formats is 
becoming very desirable. in the ENG/EFP Fields, 
VTHs are Ва reduced in size and are using 
modern 1/2 inch tape cassettes. Regarding studio 
VTRs, there has been an ever increasing desire for 
the reduction of VTR size, the use of cassette 
tape and cost savings from the view points of 
space, tape consumption, maneuverabisity, etc. 


To accomodate these situations, we have developed 
the М | Format VTR (АП-650) and peripheral equip— 
ment in an attempt to meet the following targets: 


Table 1 Target Specification of M | Format 


1) Greater than 90 min. recording using 1/2 inch 
cassette tape. 

2) Picture quality equivalent to that of present 
broadcasting VTRs. 


In order to achieve these goals, we have 
established the target specification of Table 1, 
and ^ have additionally targeted the functions 


mentioned following: 


1) Format capable of PCM audio recording. 

2) Built-in TBC. si | 

3) Picture and audio playback monitoring during 
record (confidence playback). 

4) Noiseless slow motion (х(-1) - (+2)1; 

Search picture in color [x0 — (+-4)]; 

Search picture in B/W [x(+-8 — +-32)] 

5) 9-ріп serial interface (Н5-422 standard) and on 
board editing functions. | 

6) 19—inches rack mount construction. 


-- 


We shall introduce the recording system, signal 
processing and other notable features of the M | 
Format in this report. 
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1-2. Tape Format 


In order to achieve the above-mentioned targets 
(recording time, frequency response, S/N ratio), 
we have established the format and its dimensions 
by total evaluation of the following items: 


1) Tape length — tape thickness and cassette size 

2) Relative speed — drum diameter 

3) Track width 

4) FM carrier frequency & deviation 

5) Tape CNR (carrier to noise ratio) 

6) ніп performance audio recording (PCM record- 
ing 


PCM audio shares a common physical region on the 
tape with longitudinal audio CH1, which can be 
switched "off" for PCM recording or “on” for 2 
channel (CH1, CH2) longitudinal audio recording. 
The PCM audio employs a system in which 2 channels 
can be separately recorded and edited. In the PCM 
Mode, the tape wrap angle around the drum is set 


at 216 degrees (video trailing over—lap, guard 
band, PCM tracks and additional guard band wrap 
angle = 30 degrees). 

Figure 1-1 is the tape format of М И Format. 


(See next page). 
2-1. Cassette, Tape, Heads 


[Cassette] 
For the determination of cassette size, we took 
into account the points of recording length and 


good maneuverability. We decided to employ a size 
near equivalent to the VHS cassette. 


[Employment of metal particle tape, amorphous and 
ferrite sendust complex heads] ii Е 


То fulfill the requirements of 
quality as well as 9 i i 
near equivalent to 
essential to raise 
(CNR) of the tape. 


high picture 
minute running time, and a 
the VHS cassette it was 
the carrier-to-noise signal 
in this respect, we ampia 

5 


тета! particle tape (13.5 um thick) that 
excellent high frequency characteristics (output 
characteristics, CNR) and is able to ensure 


sufficient output for longitudinal 
(audio, control, time code). 

To use metal 8 tape, we needed to employ 
amorphous heads as video heads to improve the 
playback signal то noise ratio. In this мау, 
excellent characteristics were obtained in 


track recording 


recording and playback. 


Table 2 is the comparison of characteristics bet— 
ween SHG tape (high density iron oxide tape) and 
metal particle tape. Table is the comparison 
of characteristics of video heads using metal 
particle tape. Due to the metal particle tape and 
amorphous heads, CNR can be improved by about 6 dB 
when compared to SHG tape. 


Using the new tape and heads, greater reliability 
characteristics are obtained such as drop-out 
resistance and endurance. 


2-2. Frequency allocation, drum diameter, and 
other dimensions 


In the M И Format VTR, we employed a separate Y/C e 
track component recording system that ensures wide 
band luminance (Y) and chrominance (C) signals as 
well as excellent SNR (signal to noise ratio). 

Іп this system, Y and C are separately recorded 
through FM modulation so that high quality 
pictures сап be obtained at lower FM carrier fre— 
quencies as compared with direct ЕМ recording. 
Signals of high SNR can be reproduced with a 
relatively small drum > diameter. However, to 
achieve picture quality equivalent to present 
broadcast VTRs, relatively high FM carrier fre— 
quencies and relatively large drum diameters 
(relative speed) are required. 









pe ee ВЕ, 
и К 2 s We set the FM frequency deviation of the luminance 
signal to 5.6 — 7.7 MHz . and that of the chrominance 


Table 2 Comparison between SHG and Metal Particle signal to 4.8 - 6.2MHz (at 75% color bar), 
Tape | intending to attain sufficient performance with 


Y FM тта Я rom = respect to SNR, frequency band, апа waveform ге- 
Carrier | speed diameter | Track width 
(MHz) (m/s) (um) (шаф) (ую) 


producibility (related to white—dark clip). 
[eese [en | e [asas эш] 
ко арке Розе ы _ 










Magnetic 
property 






Frequency 
response 











Regarding drum diameter, it was set to 76mm to e 
make the recording wave length approximately 1 um 

(NTSC) at peak white. The recording wave length of 

the luminance signal is 1.31 um (sync tip) — 0.94 

um (peak white). The recording wave length at 

white clip is 0.67 um (white clip 270%). 
























Table 4 is the comparison of main specifications 
between conventional systems and M || Format. 
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А Time code track lower edge Effective video width 8847.1um 
B Time code track upper edge Effective video width lower limit 1626. (ит 
C Control track lower edge (Y track) 

D Control track upper edge Effective video width lower limit 1668.6um 
E Video track lower edge (C track) 

F Video track upper edge Y track center height 6050 ра 
G Audio CH1 track lower edge C track center height 6092.1 m 
H Audio CH1 track upper edge Video track angle 4.2906? 
Ј Audio CH2 track lower edge PCM audio recording point 2703 миш 
K Audio CH2 track upper edge Video PCM audio guard 1351 иш 
L Video track pitch H alignment 2.5 Н 
M Y track width Control signal recording position | 202000 иш 
N C track width 

P Y - C track pitch Time code track width 450 ym 
Q Y - C track offset Control track width 400 иш 
R Video track length Audio СН1 track width 600 иш 
S Video leading overlap Audio CH2 track width 600 иш 
T Video trailing overlap Tape travel speed 67.693mm/sec 





3. Tape Transport System 


Figure 1-2 shows the tape transport system of the type, thereby reducing tape traveling load. 
M il Format МТВ. In order to assure stable travel Closed tension servo is applied to both supply and 
of the thin metal particle tape at a speed ranging take-up reels to accurately control the tape 
from 0 (still) — to х(+-32), the angle at which tension and то prevent the tape from being 
tape is wrapped around inclined fixed posts is damaged. 

minimized. All other guide posts are the rotating 


Erase head 
-Audio chl/ch2 
Control 
-Time code е 
| chl flying erase head 
Y:ch2 auto- 
REC/PB head tracking PB head 
-Audio chi/ch2 C:ch2 auto- Head drum 
Control tracking PB head 
-Time code 


Monitor head 


.Audio chl/ch2 ар 


.Control C:ch2 


REC/PB 
head 


Y:chl Ф 


C) head f REC/PB head Inclined 
Ф | C:chl post 
ә, REC/PB head 


Timer roller 





ch2 flying erase head \ auto-tracking 


PB head 
C:chl auto-tracking @ 


РВ һеаа 


Pinch roller 


Capstan Shaft 
Full-erase head e 


Direction of tape travel (V=67.693mm/s) 





Fig. 1-2 Tape Transport System and Head 
Arrangement 
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Recording Method 


4-1. Y/C separate track, chrominance time сот- 
pressed multiplex (CTCM) 


In M tl Format, а м/с separate track component 
recording system is employed in order to obtain 
high quatity pictures in relation to small size. 


Representative systems that can record two color 
difference signals on one track at a high SNR are 
those mentioned following: (Ref. 1 and 2) 


1) The FM/FM frequency division multiplex system 
in which the scale of circuitry is small and 
the time axis error is limited. 


2) The chrominance  time-compressed multiplex 
system, (time axis compressed 
multiplex) that can make effective use of the 
frequency band. 








time division . 


For M И Format, we employed the chrominance time 
compressed multiplex (CTCM) system that can make 
the best use of the limited transmission band of 
head/tape. This system allows color signal bands 
of 1.5MHz for the two color difference signals. 
Taking into acount use in common with PAL systems, 
Pr and Pb signals are selected as the two color 
difference signal components. 


The multiplex ratio of levels in the time axis 
compressed Pr and Pb signals was set to 7:5 (Pr 
signal level to Pb signal level) in order to 
obtain sufficient dynamic range for computer gra~ 
phic signals as well as for camera signals and to 
balance the SNR of the two axis (Pr and Pb) after 
encoding. (figure 1—5) 


Figure 1-3 is a block diagram of the video signal 
process. 








Fig. 1-3 Block Diagram of Video Signal Process 
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4-2. Video signal recording and reproducing 
process 


This process consists of the recording section 
where the luminance and CTCM signals are 
frequency-modulated and recorded on tape through 
the recording amplifiers and R/P heads, and the 
playback section where the signal reproduced by 
the R/P heads or play heads through head ampli- 
fiers is picked up and guided to DUB OUTPUTs and a 
TBC after demodulation. To obtain a playback 
signal of high SNR and waveform reproducibility, 
it рада полцисаг wi kde: КӨ, inorena | the 
amount of emphasis used for lower level signals in 

addition to the fixed main emphasis used before 20K к юк 200K ок 1M 2м SM (Hz) 
frequency modulation. 


(Мопипеаг emphasis) 


2 MO AO е чо 


> Frequency 


For both luminance and chrominance signals, the 
circuit constant for main emphasis is T=0.6 us, 
x=2.5, and nonlinear emphasis is 8 dB max. The 
nonlinear and main emphasis characteristics are 
shown in figure 1-4. 

(Main emphasis) 


Tz1.34usec. 


4-3. Time axis compressing and expansion т 
=2.5 


process 


For a system in which the time axis used for color 
difference signals is compressed during recording 
and is expanded during playback, a highly accurate 
time base corrector (TBC) is required because the 
residual jitter increases during expansion. In M 
Il Format, a pilot burst signal for jitter 


= Response (dB) 





correction is superimposed and recorded during the 
period of horizontal blanking, and а stable тек Ен 2-4 2M 4м пом 
writing clock for Ше TBC is reproduced in the ечиепсу 
різу нер. prones n uS use et horizontal 
synchronizing and pilot burst signals superimposed Fi 

g. 1-4 Nonlinear and Main Emphasis 
е recorded, thereby reducing the residual Chüracteristics 


754 COLOR BAR 


300mv 
2.25MHz BURST 


1H = 1/15.734263KHz 
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Fig. 1-5 Wareform of Recording Signal 
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The Y signal is recorded with а pilot burst signal 
(2.25MHz) synchronized to the horizontal sync 
signal and added to its horizontal blanking (back 
porch). A horizontal sync signal and pilot burst 
signal (1.125МН2) are added to the horizontal 
blanking of the Рр signal. Both signals аге 
separately compressed іп time axis and аге 
recorded as a time division multiplex signal. 


Time base errors in the playback signal can Бе 
removed by using the horizontal synchronizing and 
pilot burst signals for Y/C timing, solving the 
problem of timing errors which has been the weak 
link іп the time axis compression recording 
system. The recording signal waveform of M Il 
Format is shown in figure 1—5. 


4-3-2. Time Base Corrector (TBC) 


Figure 1-6 is the block diagram of the ТВС. The 
TBC consists of A/D, memory, W-PLL, D/A, encoder 
and SYNC GEN circuits. The TBC has a +- 16H 
window and is able to output noiseless slow motion 
(auto tracking playback) by using piezoelectric 
ceramic actuators at speeds of х(-1) to х(+2). 
Also, it is able to output color search pictures 
at speeds up to x(4) and monochrome search 
pictures at speeds up to х( 32). 


In addition, when the VSC signal is added to the 
video signal, the phase of the TBC read clock is 
controlled to match the encoder’s sub carrier to 
the VSC signal. 


іп the A/D block, Y and CTCM signals are changed 
to 8-bit PCM signals and are supplied to the 
memory block. 


The memory block performs video signal processing 
such ав timing adjustments, jitter correction, 
drop-out correction, interpolation, and averaging. 
Regarding chrominance signals in particular, level 
differences are often generated line by line due 
to clampling errors in time axis compression ог 


level alteration during recording. This may cause 
line crawling, subcarrier leak ог vertical stripe 
beats in the pictures reproduced. To prevent 


these problems, tt is necessary to perform line 
averaging of playback Pr and Pb signals. At the 
same time, field reproduction takes place during 
auto tracking playback, and line interpolation is 
performed. -Line averaging can be user selected. 


In the D/A-ENCODER block, the time axis corrected 
and expanded PCM signal converted to analog. The 


color difference signal is subjected то balanced 
modulation. The Y signal, modulated color signal, 
and synchronizing signal are added, and this 


signal is output as a composite video signal. 


The W-PLL block performance determines the 
accuracy concerning residual jitter, vertical 
sync, and Y/C timing delays between Y, Pb, Pr. 


The write clock is generated in one of two ways 
depending on the presence or absense of azimuth 
skew error. Without azimuth skew, the write clock 
is synchronized with playback Y. Y and С are 
timed to each other via APC and AFC loops to a 
54MHz master clock and added H and 2.25MHz burst 
signals. For the C signal, a burst is added to 
the Pb and Pr components before time compression 
for accurate reconstruction during playback. 





pec reU. Eu) 


SYNC GEN BLOCK 





Fig. 1-6 TBC 
7-6 


When azimuth skew exists, the write clock is re— 
generated by the search VCO and instantaneously 
phase-locked with each horizontal synchronizing 
pulse of the Y and C signals. 


іп addition, this block performs vertical synchro— | 
nizing апд interpolation during auto tracking 
playback. 


In the SYNC GENE block, with an external reference 
video signal applied, the TBC read clock is 
synchronized with this reference. Various synchro— 
nizing signals, and servo standard 30 Hz signals 
еби оа ЦА to the changeover of К/Р and PLAY 
heads and of REC/PLAYBACK modes are produced. 


1-5. Editing System 


The M | Format VTR (АП-650) has been developed as 
a broadcast VTR with various editing functions, 
such as video/audio signal insert ^ editing, 
assemble editing, audio split editing, preview, 
and review. 


Automatic editing can also be performed by an 
editing system consisting of a player, а recorder 
and ап editing controller (AU-A60). The control 
unit is furnished with 9—pin serial interface (RS— 
422 standard) and  50-pin parallel interface 
connectors. It is provided with modes ranging 
from x32 high speed search (shuttle mode) to 
noiseless slow and јод mode so that highly 
accurate search can be performed. It is equipped 
with а SMPTE time code generator/ reader and 
external time code generatora reader connectors. 
The same, AU-650 has a capstan over-ride function 
and is able to perform +-0 frame editing when 
using time code. М has an ашо-Н-рпазе circuit 
to maintain the continuity of horizontal sync at 
the editing point. 


1-6. Conclusion 


The target specifications have been achieved by 
using the above-mentioned recording system and 
metal particle tape. Also, we have achieved the 
purpose with respect to dubbing characteristics 
important for broadcast. 


As for the mechanism, we have developed a new 
transport system capable of stable tape travel 
n thin metal particle tape at speeds of 0 
(still) to х(4-32). We have conducted strength 
analysis by the finite element method іп the 
stages of design to énsure high reliability. * 
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2. MECHANISM 
2-1. FRONT LOADING OPERATION 


(1) Initial Condition 


---------2 
a ae a ew = wo 


Из Е 


та E 





Cassette UP switch, (1) -> ON condition (баг 
switch) Cassette Down switch, (2) -> 
condition (Leaf. switch) 


Cassette up finish switch 
(Leaf switch) Worm gear 
Cassette down finish switch Link gear 
(Leaf switch) в 
9 р UA TT di а: 


© Blinder panel 


Slide lever (R.L) 


Kick out drive lever 


Wiper gear (L.R) 
Wiper arm (L.R) 


Cassette holder unit 


Front loading motor Cassette mirror 





еее 


Drive pulley Cassette cover 





Worm shaft (8) Cassette positioning post 





гјеојејеје је 





ii 
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(2) Cassette IN 


ЕЖЕ секси искинат. 
р ЕЖЕ Е т нения SS a 
шеек иже © == 



















== 













c7 


gl pe | 

| | o) | 

ROE 
24 





1. The  blinder panel (4) is opened Бу 
inserting the tape (3). | 

2. By inserting the tape, the slide levers 
(ВА) (5) cause the ta detection 
photosensor (photo) to detect the tape. 
The kick out drive lever (6) also moves in 
the direction of the arrow. 


PHOTO SENSOR 


TAPE DET 
PHOTO SENSOR 


DET SWITCH 





(3) Front Loading Start 








1. The front loading motor (7) starts and 
turns the worm gear (10) left ма the 
drive pulley (8) and worm shaft (9). . 

2. The worm gear (10) turns the intermediate 
ear (11) right, the main shaft gear (12) 
eft and the wiper gear (13) right, which 
causes the cassette holder (15) to slide 
right via the wiper arm (14). 


(4) Cassette Down start 









| 
am 
— 


СЕНЕ 
(а 








1 The wiper gear (13) continues to turn right as 
in front loading start operation and moves the 
an holder (15) down via the wiper arm 


(5) Cassette down — cassette cover OPEN 








1. The wiper gear (13) continues to turn 2. As the cassette holder moves down, so does 
right as іп the front loading start the mirror holder (16), thus making it 
operation and moves the cassette holder possible: to — view through the tape 
(15) down via the wiper arm (14), at which insertion window via the mirror. 


time the cassette cover (17) opens 
according to the timing in the diagram 
above. : 


(6) Front loading completion 











1. Front loading finishes when the cassette 
down switch (leaf switch) (2) is turned on 
by the projection on the wiper gear (13), 
thus causing the front loading motor to 


. Stop. 
2. The blinder panel (4) will also close. 


CASSETTE OUT CASSETTE OUT 
START DETECTION 


CASSETTE 
OUT FINISH 


(Input) 


Cassette DOWN) (U16A) 
Cassette wO (0168) 


(Output) 


Reel ОН (№) (1634 4 ) 


Loading 1 QD (U17A) 
Loading 2 (В) (0178) 
Loading 3 (8) (U18A) 
Loading 4 (Н) (0188) 


S. BRK. SOL (8) (1194) 
T.BRK.SOL (8) (1.208) 





Fig. 2-1 Cassette out timing chart 


CASSETTE Ш CASSETTE РОМИ 
DETECTION DETECTION 
FINISH 


прес) 
Cassette In 10) (0158) 


Cassette IN 2(8) (U154) 


Cassette UP (1) (0168) 
Cassette ром (1) (U164) 


(Output) 


Loading 1(8) (0174) 


Loading 2(8) (0178) 


Loading 36) (0184) 


Loading 4 ( (0188) 


5. BRK. SOL (8) (1.194) 


т.ввк. 501. (B) (1.208) 








Fig. 2-2 Cassette in timing chart 
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2-2. REEL BASE OPERATION 


[cassette IN switch on, cassette recognition 
TM ак md T ends аре. шз switch on] -> small reel UP switch (6) 
cassette used, the take up reel for the small on/detection h ed small сети оо a A 
cassette will rise or remain lowered. This си, Да GU ae heit icd Жыш Ка 
operation is performed only when the cassette 4 9 ight -> slide 1 7 
is inserted, and the condition will be рег (S) furn. fight Sige davor: (ТУ moves 


left -> [smali cassette reel base (8) moves 
down/intermediate gear (9) separates from 
N switch (5) on 


maintained until a different size cassette is 
inserted. (1) Changing from a small cassette 


to a large cassette Front loading unit ben spe) а? хата па ври 


Су X9 OQ 
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LARGE CASSETTE CASSETTE IN SMALL REEL 
INSERT DETECTION DOWN DETECTION 
(Input) 
FINISH 


L Cassette (014В) 


Cassette ІМ 14) (U158) 


Cassette ІМ 2(H) (U15A) 


Small REEL UP SW (UI8B) 
Small REEL DOWN SW (UI8A) 


(Output) 


Motor for small cassette | 


Motor for small cassette 2 





Fig. 2-3 Timing chart for small cassette reel base 
(Large cassette —» small cassette) 


Large cassette completion condition 
Small REEL DOWN switch 5 ON 
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(2) Changing from а large cassette to а small 
cassette 


о © ее © 





Front loading unit [cassette IN switch lever (7) moves right —> [small cassette reel 
on/cassette recognition switch off] -> small Базе (8) moves  up/intermediate gear (9) 
reel DOWN switch (5) on/detection -> small presses against reel base] -> small reel UP 
cassette motor (1) on/turns left —> worm gear switch (6) on -> motor (1) off. 


(2) turns right -> reduction gear (3) turns 
left -> transfer gear (4) turn left -> slide 
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SMALL CASSETTE 
INSERT 
CASSETTE 1N 
DETECT ТОМ FINISH 


SMALL REEL 
UP DETECTION 


(Input) 


L Cassette (ЏЈАВ) 


Cassette ІХ 1 (9) (0158) 


Cassette IN 2 (В) (U15A) 
Small REEL UP SW (0188) 


Small REEL DOWN SW (018А) 


(Output) 


Motor for 
small cassette (L16A) 


Motor for 
small cassette (1,168) 





Fig. 2-4 Timing chart for small cassette reel base 
(Large cassette —> small cassette) 


Smal! cassette finish condition 
Small REEL UP switch 6 ON 
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2-3. LOADING OPERATION 


1. Large cassette down condition 





Unloading Completion sensor (A) detection. 
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2. Loading operation А 


di | | 2 
ТІНДЕ 


D ZA ек 
НО О; 


AN 


Ee ] 





Take up side brake solenoid (1) on -> take up turns right —> subloading gear (8) turns left 
side brake (2) released -> loading motor (3) —> Geneva drive gear (9) turns left —» take 
on => intermediate gear (4) turns left -> up side tension arm (10) drives -> tape drive 
ring drive gear (5) turns right -> loading lever (C) -> supply side tension arm (12) 
ring (6) turns left —» ао gear 1 (7) drives -> tape is ejected Бу P2 post (13). 
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3. Loading operation В 


Да 


== 20492 vo 

77 US ? м 

ОД e а 
Wee 4 


; 
^ 
р 374, 


"n 
Yp XT 
се 


х A Корс ОМ 
Lee © 
ЭЕ 


TE 
LZ 


OK A BE 


ко 





> P2 post (13) finishes pulling out the tape. 

> P11 post (11) pulls out tape during 
operation. 

» Pull arm for P10 turns right from point 135 
degrees to loading -> Р10 post (20) starts to 
move down. 

» Take up side tension Geneva gear (14) turns 
right -> (аке up side tension Geneva par 
(15) turns left/P1 drive rod (16) moves le t] 
-> pull arm (17) moves left —» P1 post (18) 
starts pulling tape. 
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4. Loading operation С 





Ring turn 153“ 


> P10 post (20) comes down completely. 

> P11 post (10) finishes pulling out the = 
> P7 post (20) starts moving up [pin (23) is 
mm up by up lever (22) and raises P7 
post. 
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5. Loading operation D 





Ring turn 203° 


> P1 post (18) finishes pulling out the tape. 

> P10 post (20) starts to incline to right. 

> P7 post (21) starts to pull out tape. 

> Loading select switch (B) activates causing 
the loading motor to speed up. 
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6. Loading operation Е 


7, |] 
UT) 
ZR 


= 4 
ГА Од Fa Na 
сар ы 
r = ~ Г 


: c e е 
© y. 32 
ле #2 (о) 


С) 
= 





Ring turn 243° 


> P10 post (20) finishes inclining. 
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7. Loading operation Е 





Ring turn 335° 


> P7 post (21) escapes from the ring via the 
ring outside guide (24). 
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8. Loading completion 


© 


о се 000 


© 


> Loading finishes when detected the loading 
completion sensor (25). 

> Supply side solenoid (26) operates -> 
supply side brake (27) is release. 

> Loading Lock solenoid (28) operates -> 
causing the reverse turn prevention arm 

to lock the ring stopper (31) -> loading lock 
solenoid operation sensor (30) operates. 


Ring turn 410° 


© 





> Loading completion detection arm (32) moves 
pinch roller drive lever (37). 

> Pinch roller solenoid (33) operates -> 
pinch roller pressure arm (34) causes pinch 

гонаг (35) 10 ргеѕѕ адаіпѕї сарзтап shaft 










Unloading көл 
START EXP DEERE TON 





Loading 
Loading END DETECTION 
START 







Lond Ing 
Ce 














(Input) 
Cassette DOVN(T) (Hh) 


Unloading 
Completion 


4 


















(Input) 

Losding start (8) (0228) 
Loading 
change-over SV (0214) 





Loading start (E) (0228) 







Lond ing 
h 


change-over SW (U21A) Loading END (ЇЇ) (0238) 















| 


SI LII 


Loading END (В) (022) 


(Output) Reel он) (103 2) 


Reel WA (1036 @)) 
Reel 

unloading (П) (134 (2) » 

з.вак 501.() (1.194) 





Reel Loading (9 (ела С) › 






S. BRK. SOL (Н) (1.194) — 
T.SRK. SOL (1) (1.208) 


| 






т.вак SOL (I) (1.208) 













sti. и (ics (o 








стил. (D 090), 


| 





SUB Lead @ (1034 68) SUB Load @ (1сз4 69) 





Reverac turn 
prevent lon. 50. (ji) 







R 
prevention 501. (0) (1.204) 
Loading 1 @ ПИТА) 








Loading 1 (П) (174) 


Lending 20) (0178) 
Loading 2(H) (0178) s 20 


Loading 3 (UIRA) 1 
xm Loading 3@ (VIBA) 


Жұлы ЕТЕ 





Loading 4 (0) (0188) 







Loading 4 (1) (188) 


| 








PLAY.SLOW.JOG.SHUTTLE (-x4 - x4) 
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sri. фас @› 


xi оси (90 
кик SO. (119A) 


т.вак SOL (1208) 


ун мн. (1498) 


SHUTTLE 


> Pinch roller solenoid (33) releases, and 

the FF mode is set by take up reel motor (38) 
in FF, or the REW mode is set by the supply 
reel motor (37) in -х32. 
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пи из)» 

xb oc Ө? 
S.BRK мн. (LIA) 
T.BRK SOL (120) 


PINCH ан. (1.198) 





BRK.PULSE (il) (1сза 0) 
T.BRK SOL (fl) (1.208) 


Pinch SOL (Н) (1198) 
S.BRK SOL (Н) (L19A) 


STILL (В) (1с9 (7)) 





Fig.2-9 FF,REW + STOPmode timing chart 


ВЕК. PULSE (1) (1634 Q]) ) 
T.BRK SOL (ii) (1208) 


Pinch SOL (8) (1,198) 


S.BRK SOL (0) (1,194) 


STILL н (1с9 (7) 





Fig.2-10 STOP + ЕЕ, REW mode timing 
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3: SYSTEM CONTROL 


The system control is made up of 3 CPUs. The 
ше processor for system control is а uPD780C 


A 8039 CPU controls the VITC & LTC board and a 
ao 8039 controls the front panel C board (Ғ- 


Control 
pulse 


Mechanical 
control 


resister 
ІС6,20 


Edit/record 
control 


9P serial 
remote 
control 


510 
1с61 
1н0088 


erar 


EZ 


VITC & ‘ 
LTC BOARD | 
input 


ET | 
8039 
[oe 


Front panel 


1с62 
LHO088 


г 


Keyboard 


Fig. 3—1 System Control Block Diagram 


The main CPU (2-80) is connected to the 8039 CPUs 


on the other boards through serial data links. 
Data communicaiton between the front panel oe ( 
syscon consists mainly of дата 


Гаро M 
keyboard input and information for the В 
tube. Communication between the МПС 8 LTC board 
and syscon consists mainly of time code reader and 
депегатог дата. 


МРЏ 
IC71 
780с(280) 


Search dial, 
Front control, 
Eject lamp 


Audio control 


Reel encoder, 
Time roller 
encoder 


Remote 50P, 
Command signal 


Remote 50P, 
Status signal 


Syscon board 
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3-1. 280 СРЏ 


The main CPU used in this unit в а uPD780C (280 
microprocessor). This 280 microprocessor is a 
single-chip 8~bit processor with ап instruction 
set of 158 basic commands (including all seventy— 
sight 8080A commands with which it is machine 
language compatible). . 

17 internal registers are available for > дата 
processing and addressing. Both static апа 
dynamic memory can be interfaced using very little 
external circuitry. 3—тодеѕ of maskable апа 
nonmaskable interrupt functions can be handled by 
this processor in addition, all inputs and outputs 
are TTL compatible, and only a signal +5V power 
supply апа single-phase clock are needed for 
operation. 4 

The internal composition of the 280 CPU is shown 
below. 


8-BIT DATA BUS 


DATA BUS 
CONTROL 





COMMAND COMMAND 
c INTERNAL DATA BUS 
DECODER REGISTERS 
CPU CONTROL 
С) em CONTROL 


и = 


*5V GXD CLOCK 


ADDRESS 
CONTROL 


16-BIT ADDRESS BUS 


Fig. 3-2 280 Internal Composition 


The internal registers of the 280 CPU comprise a 
207-bit read/write memory and аге divided up into 
a general use register group and a special purpose 
register group. 

The general use register group includes a main 
register set and ап auxiliary register set, the 
contents of which can be exchanged be means of an 
exchange command. Each register set composes an 
8-bit accumulator, an 8-bit flag register and six 
general use registers. 

The special purpose register group comprises а 
program counter (PC; 16 bit), stack pointer (SP; 
16 bit), two index registers (IX, IY; 16 bit), ап 
interrupt vector address register (|; 8 bit) and a 
memory refresh register (R; 7 bit). 

When ап interrupt occurs, the interrupt vector 
register supplies the upper 8 bits of the indirect 
address of the interrupt service routine, and the 
lower 8 bits are supplied by the interrupt device. 


The memory refresh register (R) automatically 
peels memory refreshing addresses when dynamic 
AM 15 used. 
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The termainal signals of the Z80 CPU are below. 


1 
2 
3 
4 
5 
6 
7 
8 
9 





Fig. 3-4 280 Terminal Connectors 


3-2. CLOCK GENERATOR 


All clock signals used by the system control 
circuit are derived from а  8MHz crystal 
oscillator. Two sections of inverter 1С18 are 
used as the oscillator/buffer to drive the various 
Mb rd dividers. | |2 . 

The 8MHz signal is first divided by 2 in IC2 to 
росце а 4MHz square wave which is then buffered 
y another section of IC18. This 4MHz signal is 
used for the CPU's clock, serial 


61 & 62 and the CTL generator ІС69. 


A second FF in IC2 is used to produce а 2MHz clock 


for the CPU clock. This 2MHz signal is now 
applied to the 14 stage counter IC1. : - 
Four clock signals are produced by this divider. 
The divide by 16 output (O4) produces (SCLK2) 
125kHz. The divide by 64 output (Q6) produces 
(serial CLK) 31.25kHz. 

The divide by 1024 output (010) produces (stable 


interface C's 


CLK) 1.95kHz. And finally the divide by 2048 
output (Q11) produces (TM CLK) 976.6Hz. . 
The SCLK1 signal (615.38kHz) is produced using 


shift resister IC’s 16417 wired to divide the 8MHz 
clock by thirteen. 


Main register set Auxiliary register set 


Accumulator Accumulator 
A Е a‘ 


General use registers 


Interrupt Memory refresh 
ector register I Register R 


|o meme | vet ош тетет 
Stack pointer SP 


Fig. 3-3 Internal Resisters 





SCLK 
(615. 38KHz) 
SCLK 
(125КН2) 


ЗЕРСК 
(31.25кнг) 


SERIAL CLK 17А 
(31. 25KHz) 


STRS CLK LSA 
(1.953KHz) 


SB CLK 


TM CLK 
(976.6н2) 





Fig. 3-5 Clock Generator Schematic 
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3-3. REEL SERVO CONTROL 


Refer to figure 3—6. 

The reel servo system is controlled by data output 
through РІА (1С34). А 

Two 8 bit outputs from 1С34 аге converted into а 
16 bit serial data word by shift registers IC's 33 
and 50. This 16 bit serial data along with serial 
and strobe clock signals is sent to the reel servo 
board and is used to contro! the speed and torque 
of the reel motors during various modes of 
transport operation. е 


5 motor encoder 
pulse E 


я 
2 

a 
в 
© 
~ 
a 
> 

п 


Т motor encoder 


Fig. 


3-4. TIMER ROLLER DIRECTION DETECTION 


This circuit is used to detect the timer roller's 
direction of rotation. The system contro! uses 
direction information from the timer roller to 
confirm tape movement and also to calculate tape 
pack diameter. For example: If the timer roller 
is rotating differently than it should be for a 
particular mode, system control will place the 
unit into the AUTO OFF mode and the message “read 
drive error” will be displayed. 

Rotation detection is done as follows: 

The timer roller uses а slotted disk and two 
offset photo transistors which produce output 
waveforms (FG1 & FG2) which are 90 degrees out of 
phase. These waveforms are sent to the circuit 


(===> 





Information from the reel servo to system control 
is first converted to 8 bit parallel form by ІСз 
6 and 28. The data is now passed to the system 
bus through PIA‘s IC's 5 and 27. Data on supply 
and take-up reel speed and direction of rotation 
along with timer roller direction data are used by 
the CPU to calculate tape pack diameter and as 
confirmation of mode commands sent by the CPU to 
the reel servo. 


1/0 
1034 


Ps 
CZD] 1533, [Serial data) Reel servo board 
50 


3-6 Reel Servo Control Schematic 


shown in figure 3-7. FG2 is уе slightly 
using shift register (ІС48) and SCLK2 (76.8kHz). 
Delayed FG2, inverted FG2, and FG1 are sent to AND 
gate (ІС42). № rotation is in the REV direction, 
this gate outputs a pulse which is sent to the set 


input of FF (С31) this will cause the output 
(pin 7) to go(H). This signal is input to (pin 
10) port C of 1C27. For forward rotation, FG1, 


FG2, and delayed and inverted FG2 are sent to a 
second and gate. This gates output is applied to 
the reset input of FF C31. The output will go 
(L) for FWD Rotation. 

ІҒ the microprocessor issues а FWD command and a 
(L) FWD signal is not input to 1C27 within 5 
seconds. The deck will be placed into the AUTO 
OFF mode. 
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SOLK 
125kHz 


Timer Roller 


FG2 


Timer Roller 
L-FWD. 
Н-ВЕУ. 











Fig. 3-7 Timer Roller Direction Detection circut 


3-5. REEL LOCK DETECTION 


This circuit is used to detect reel motion during 
the 1/32~X4 FWD or REV modes. 

If the reels should stop turning for any reason, 
(motor failure, servo problem, tape jam, etc) the 
system control will place the deck into the AUTO 
OFF mode in order to prevent tape damage. 

In the FWD direction the take up reel FG is sensed 
in REV. The supply reels FG is used. Refer to the 


schematic diagram in figure 3-8 (FWD direction). 
The take up reels FG is sent to one input (pin 9) 
of NAND gate 1С49. The other input of this gate 
(pin 8) is held high by the takeup reel REV (L) 
signal. FG pulses are output from pin 10 and pass 
through a second section of 1С49 and then are used 
to clock FF ІСЗ1. When 1С31 is clocked its output 
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(pin 1) goes high. This FF is poriorica y reset 
by a timer output pulse from IC60 (pin 14). The 
frequency of this pulse is changed with the tape 
speed. № reel pulses are missing,  1C31's 


output will go low. This low is sensed by the 
microprocessor through port C pin 10 of 165. If 
this signal remains low for more than 3 seconds 
the unit will be stopped. In the REV mode, the 
supply reel FG signal is used to clock the FF. 
he take-up FG is inhibited by the take-up reel 
REV low signal. 

Timing diagram is shown in figure 3-8B. 


S.REEL REV (1) 


S.REEL FG © 


T.REEL REV (3) 
T.REEL FG (4) 


(Y) S. REEL FG 


(2) Т REEL REV © @® 


© 


(6) 


(А) Т. REEL FG 


1с49 - (4) 
1с49- (8) 


1049 - 
IC 49 - 


то 105 
PC? ( PIN10) 





Fig. 3-8B Reel Rotation 


3-6. TAPE DIAMETER DETECTOR 


This circuit is used to calculate the tape 
diameter of both the take-up and supply side. 
This information is then used to control the 
tension in the reel drive circuit. 

Calculation of the tape diameter of а reel is 
based upon a count of the number of timer roller 
pulse that occur іп the timer of опе reel 
rotation. To detect this number, the reel encoder 
pulses are devided by 32 to provide successive 


triggers (for the strobe and reset of the counter) 
that occur once for each complete revolution of 
the reel. Starting at a reset point, timer roller 
pulses are counted until the next strobe pulse. 
This count is then latched into the 8255 CPU 
interface, and the counter is immediately reset 
and enabled again for the next count. 
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Refer to the schematic земат as shown in figure 
3-10. 1847, ІСЗ0, 1С28, 1627 make up the supply 
reel diameter detection circuit and ІС), , 6 5 
are used for the take-up reel diameter detection 


circuit. IC29 is used to inhibit the timer roller 


clock if the counter output wave beomes greater 
than 1024. (overflow condition) 

The system control microprocessor uses the counter 
values obtained from both reels in order to 
calculate the supply and take-up tape diameter. 
This information will now be used to control the 
speed and torque values for the reel motors. 


WAVEFORM 
SHAPING 
CIRCUIT 


TIMER 
ROLLER 
ENCODER 


WAVEFORM 
SHAPING 
CIRCUIT 





Fig. 3-9 Tape Diameter Detection System 


S. PHOTO 20 


S.PHOTO 1 O 


CLOK O 
615.38MHz 


TIMER 
ROLLER 


Т.РНОТО 20 


8 


Е 


T. PHOTO 1 © 





Fig. 3-10 Tape Diameter Detection Circuit 
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55 p shife Serial dat 
г — Ы m (16bit) 
ONE REVOLUTION TIME System bus у] 1/0 
THE REEL 


ОЕ 


г 8bit 
а 8255 | abit 
Н 
1 | 
! Shift 
STs чү оте resister 


usd 
Бој Bbit 


STBCK 
(Data set) 





SERCK Ж 
(Data transfer) 


STBCK (2.4KHz) А 


sce ово ЛЛЛЛАЛЛЛЛАЛЛАЛЛЛЛАЛ 


1 | 





Fig. 3-11 Tape Diameter Detection Timing Fig. 3-13 Capstan Servo Timing 


3-7. CAPSTAN SERVO CONTROL Е 
Operation check [=~ > 


Capstan servo control is performed using system switch / 

bus data which is output through PIA’s IC8 and Mechanical == 1/0 сеу 
ІС34. Block diagram in figure 3-12, the two 8 bit control 1с11 

data words are converted into 16 bit serial data ; 

by shift registers ICs 9 and 35, using a 1.953kHz Warning БЕРШЕШ, 


strobe clock and a 31.25kHz serial clock. 

Timing of the parallel to serial conversion is 
shown in figure 3—13. As with the reel servo, the 
strobe clock and serial clock are sent along with 
the 16 bit serial data in order to perform serial 
to parallel conversion on the capstan board. 

The data sent from system control is used to send 
the speed, and direction of rotation of the 
capstan motor in all modes from still to X4. 
Mechanical Sensor : . | 
Locations of the sensors are shown below. Fig. 3-14 Mechanical Control Block Diagram 


a 
2 

о 
Е 
Ф 
~ 
o 
2 

a 


Small cassette 
detection 


Small cassette 
motor control 





3-8. MECHANICAL CONTROL 


Mechanical drive control and transport status 
sensing is performed through PIA ICs 4, 11, & 13. 
Status information such ав: carriage up/down, 
cassette in, cassette size, tape type, loading 


% 


completion, tape beginning/end, etc is produced by 
the various mechanical and optical sensors located 
on the transport mechanism. See figures 3-17 and 
3-18. Data from the sensors is input to the system 
control through port A (bits O ~5) of IC4, port A 
(bits О ~7) of IC11, and port В (bit 6) of 1С13. 
Refer to chart figure 3-19. Using this status 
information along with front panel data indicating 
the mode selected by the user, the main CPU will 
issue drive commands to the various transport 
motors and solenoids to carry out the desired 
operation. Drive commands are sent from port B 
(218 0 ane 1) of i апа pele С Дега E of 
А E i to the power drive board. Refer to chart 
Fig. 3-12 Capstan Servo Block Diagram figure 3-20 shows the modes and motors controlled 
by IC11's loading 1, 2, 3 and 4 outputs. 

IC4 determines when a smail cassette has been 
inserted and drives the reel motor for small 
cassettes. 


SYSTEM BUS 








< 
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Mechanism operation by mode is аз shown below. 


и. E er wer SIE ied 
IN + STANBY STILL SLOW EJECT 
LOADING x8 - x32 

ONT LOADING 

x [xp po TO 
ЕЕ 


S-SIDE BRAKE 
E Eon DIO Cx 


S-SIDE REEL 
MOTOR 
T-SIDE REEL 
MOTOR 
REVERSE ROTATION 
PREVENTION SOLENOID 


Fig. 3-15 Mechanical Operation by Mode 



























Mechanical Sensor 
Locations of the sensors are shown below. 


* UNLOADING 
COMPLETE 


LOADING 
(6) LOCK ON 
(7) PINCH ROLLER ом 24 


(8) SMALL REEL UP 


(9) SMALL REEL DOWN 


—— „= 5 Р | ОЕТЕСТЗ 
(1) METAL TAPE DETECT M Жузу У у. ВЕ. “от usb (4) 
RECORD “ЖО. аб | „мети и 
TAB Дижон, ~ — ОБА Д мл. 
|, mee ШЕТА, CASSETTE ING) 


б а 11:11:15 13010 


Fig. А С 


Fig. 3-16 Mechanical Sensor 
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TAPE BEGINNING TAPE END 








19) ОЕТЕСТ ОЕТЕСТ 
LARGE CASSETTE IN CASSETTE 
CASSETTE IN IN SLOT 2 (14) 
SLOT 1 


(2) CARRIAGE ЏР 


CARRIAGE 
DOWN 


Fig. 3-17 Mechanical Sensor 


Ic NO. PIN NO. SIGNAL NAME ae CONTENT 


L CASSETTE large cassette is inserted. 


SMALL REEL UP SW small cassette reel base is up. 


SMALL REEL DOWN SW small cassette reel base is down. 


DETECT 1 metal tape is inserted. 


DETECT 2 small-width tape is inserted. 


DETECT 3 





CASSETTE UP Low when carriage is up. 


CASSETTE DOWN Low when carriage is down. 


CASSETTE IN 1 High when cassette is in slot. 


CASSETTE IN 2 High when cassette is in slot. 





LOADING START 1 High when unloading is complete. 


LOADING COMPLETE High when pinch roller on. 





0000000000000 


LOADING START 2 Low when reverse prevention solenoid is pulling. 


SUPPLY PHOTO 


Е 
кл 


Low when end of tape is detected. 


TAKE UP PHOTO 


© 


Low when beginning of tape is detected. 


ІСІЗ NE ERASE PREVENTION SWITCH 0) | Low when tape that сап be recorded оп is inserted. 


Fig. 3-18 Mechanical Sensor 1/0 Port 
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3-9. HEAD CLOG DETECTION CIRCUIT 

The head clog detection circuit detects the Y and e ror р 2а paren села от Па 
С RF signals, and if the signals are missing for indicated | 

more than one-half a frame, it outputs а low level у 


Ic NO. PIN NO. | SIGNAL NAME CONTENT 





4 PC2 16 CLOG 1 (Y)| Low when Y RF is interrupted for more than one-half a frame. 
PC3 17 CLOG 2 (X)| Low when C RF is interrupted for more than one-half a frame. 


Fig. 3-19 Head Clog 1/0 Port 


3-10. SAFETY DIVICES 


The AU-650 studio VTR includes 7 safety devices. 
The following is a list of the items monitored. 


. Temperature of supply reel motor by the supply 
thermistor 
. Humidity inside the machine by the dew sensor 


. Sensor led failure 
. Drum motor lock 


моо A 


1. Tape biginning by e теке, up photo sensor 

2. Tape ənd by the su oto sensor mh . с. 

3. Temperature of eke pu motor by the take— The sensor circuits are shown in the simplified 
up thermistor circuit diagram of figure 3—20. 








Fig. 3-20 Safety Divice Circuit 
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CASSETTE „ д-0--о 
uP U16B 


CASSETTE 0-0 
DOWN ж: U16A 


TTE „-д-0---0 
CASSE U15B 


IN 
CASSETTE о—с 
IN 5° U15A 


LOADING 
START 


U22B 
О е 

E U22A 

LOADING хе D 
END U22B 





O LOADING 
О LOADING 
OLOADING 


OLOADING 


о PRESSURE 
ROLLER SOL 

D 5. ВВАКЕ SOL 

О T. BRAKE SOL 


© LOADING SOL 


Fig. 3-21 Mechanical SW Circuit 


10-1. TAKEUP AND SUPPLY SENSORS 


Two optical sensors are provided to detect the 
beginning end end of the tape. An infrared LED is 
used to supply illumination to the photo 
transistors. | 

This LED в driven by oscillator 1С39 through 061 
and 062. The output of this oscillator is also 
sent to the clock inputs of D type flip-flop 1С38 
which is used to latch the photo transistor data 
only when the LED is on. : . 
The photo transistors are wired to the negative 
inputs of voltage comparator 1039. The positive 
inputs are fixed by the resistive divider. . 


When the photo transistors are off (dark), the 
negative inputs of IC39 will be higher than the 
positive inputs. This will make the outputs low. 
This low will be latched into the FF's and the 
high at the Q outputs will be sent to IC11, ports 
PA6 and PA7. When the tape leader is detected, 
the photo transistor will turn on. This wil! make 
the negative input of 1С39 lower than the positive 
input. A high output will be produced which will 
be latched into FF IC38 making its Q output low. 
This low will be interpreted by the system control 
CPU as a tape end indication. 


10-2. REEL MOTOR TEMPERATURE SENSORS 


‘The temperature of the reel motors is monitored by 
a thermistor located inside the motor. The 
characteristics of the thermistor cause its 
resistance to decrease аз X the temperature 
increases. The detector circuit uses а voltage 
comparator with its negative input set to a 
reference voltage and the thermistor connected to 
the positive input. | 

The outputs of 1С83 are normally high. When the 
tenperature of the motors increases to about 
194—212 degrees Р, the decrease іп thermistor 
resistance causes the positive not to become 
lower than the negative input. IC83's output will 
now go low. The CPU will read this low through 
IC11 ports PB2 or РВЗ and turn the unit off. 
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10-3. DEW SENSOR 
The DEW sensor measures the humidity level inside 


the VCR in order to prevent tape damage from 
occuring. 

When humidity increases, the resistance of the 
sensor increases. This sensor is connected to the 


negative input of 1С25. 

The positive input is set to a reference voltage. 
When the humidity level is less than 90X, the 
sensors resistance is low enough to make !С26"8 
output high. lf humidity increases to more than 
90%, the resistance will increase causing the 
negative input of IC25 to become higher than the 
positive input, when this occurs the output will 
“i low. This low is input to port PB1 of 


The system control will 
STOP mode. 


10-4. SENSOR LED FAILURE 


If the sensor LED were to fail, the tape would be 
damaged if the VCR was in the FF or REW mode and 
the end of tape was reached. (Because of no end 
of tape indication) 

То prevent this, 042 and 1С21 make up a circuit 
which monitors current flow through the LED. In 
normal operation 0425 base receives the LED’s 
drive pulses and is switched on and off. A filter 
in the collector circuit of 042 removes the pulses 
and presents a steady low to the input of inverter 
IC21. A high output from 1С21 is sent to port PB 
O. If the LED ог drive circuit were to Тай, 
Q42's base will go low causing the collector to go 
high which when passed through 1С21 would present 
a low to port PB O of IC11. The machine would now 
be placed into the STOP mode by system control. 


10-5. DRUM MOTOR LOCK 


№ the drum motor fails to rotate because of a 
mechanical jam, servo, or motor failure a low 
signal will be sent from the servo board to port 
PB7 of 1С11. The system control will stop and 
turn off the VCR. 


place the VCR into the 


3-11. ERROR MESSAGE 


The error messages that indicate abnormal 
conditions in the VCR are decided based on the 
towne conditions and displayed on the front 
panel. 


> SERVO NOT LOCK 


Displayed when the capstan servo, drum servo, or 
frame servo does not operate for more than 3 
seconds during record, playback or editing. It is 
detected when SERVO LOCK (low) (U46B) from the 
(SERVO) board (1-5) becomes active (high). 


> DRUM LOCK 


Displayed when а locked condition continues for 
more than 5 seconds when the drum is supposed to 
be turning. In this case, the VCR goes to the 
STOP mode and automatically turns off. (only the 
EJECT mode is accepted at this time.) It is 
detected when CYL LOCK (low) (U41A) from the servo 
board (1-5) becomes active (low). 


> REEL LOCK 


Displayed if the take-up reel (take-up reel during 
FWD, supply reel during REW) does not turn when 
about 10 centimeters of tape is fed Бу the 
capstan. In this case, the VCR goes to the STOP 
mode and automatically turns off. (Only the EJECT 
mode is accepted.) 

‘This is detected when Supply reel photo det.1 
(ИВ), takeup reel photo det.1 (ПА), S REEL REV 
(high) (L3B), T REEL REV (low) (L3A) outputs from 


the servo board аге determined Бу the 
mio obeomputer to be incorrect for the current 
mode. 


> S (T) REEL OVER HEAT 


Displayed when the reel motor temperature rises to 
90 degrees - 100 degrees С. In this case, the VCR 
goes to the STOP mode and automatically turns off. 
Only the EJECT mode is accepted. 


> FRONT MOTOR LOCK 


Displayed when a cassette that has been inserted 
does not go down after 5 seconds, or when the 
cassette does not move up 5 seconds after entering 
the EJECT mode. If lock occurs when a cassette is 
inserted, the VCR goes to the EJECT mode. If 
during the EJECT mode all motor drive is stopped 
and the VCR turns off automatically. № is 
detected by the microcomputer measuring 
шр time against а pre-determined time 
imit 

Using the CASSETTE ІМ1 (U15B), CASSETTE 1М2 
(U15A), CASSETTE UP (low) (0168), and CASSETTE 
DOWN (low) (U16A). SIGNALS. 


» LOAD MOTOR LOCK 


Displayed when loading ог unloading not 
completed within 10 seconds. If lock occurs 
during loading, the VCR goes to the EJECT mode. 
If during unloading, all motor drive is stopped 
and the VCR turns off automatically. It із 
detected by the microcomputer measuring 
NA розов completion time based on the 
LOADING START1 (high) (U22B), LOADING START2 
ee and LOADING COMPLETE (high) (U22A). 


» REPLACE PHOTO TR 


Displayed when an open circuit occurs in the tape 
end sensor LED. 

In the STANDBY/OFF mode, motor drive is stopped 
and the VCR turns off automatically. In all other 
modes, the VCR goes to the STOP mode and then 
turns off automatically. It is detected when the 
level of pin 18 of IC11 becomes active (low). 


» DEW 


to the 
и is 
sensor 
output 
19 of 


Displayed when dew forms. The VCR will go 
EJECT mode and turn off automatically. 
detected when the signal from the dew 
(U24B) is input to ІС25 and the comparator 
becomes low. This low is then input to pin 
IC11 (PB1) 


>ТАРЕ SLACK 
Detected when TAPE SLACK (low) (U46A) from the 


servo board (1-5) is input for more than 3 seconds 
in any mode other than the STOP mode. 


» HEAD CLOGGING 

Detected when the RF outputs from the Y and C 
heads are missing for more than 2 seconds at 
normal speed. 

» REEL TROUBLE 


Detected when the direction designation from the 


mechanism control board and the direction 
detection signal from the timer roller do not 
conform for more than 5 seconds. The VCR will 


turn off automatically. 


Video and audio control is done through IC's 8, 


10, and 60. 
Video systom control is done at the servo board 
based on the REC (H). EDIT START (H). MOD ON 


(H). EDIT (H) and EE MODE (H) outputa from 1С10) 
and the SEARCH (H) output (from IC8). 
Audio system control is done based on the CH1-CH2 


E (H). 

СН1-СН2 R/P (Н). TC ERASE (Н), TC R/P (Н), FULL 
ERASE (H), SOURCE (H) and FM MUT (H) (outputs from 
(СВ). Тһе CTL REC (Н) (output Фот 1C10) and the 


СН1-СН2 ERASE (L), V$C ON (Н) and LOADING MUT (Н) 


(outputs from ІС60 ). 


1 
ЗЕКУО 6 АЕЕ | 1 1 

1 Video system, 
Љоага р 
1 


' 
board 1-5 | Video system | 


| 


а 
ш 
а 
= 
9 
> 
ЕЗ 
Е 





Fig. 3-22 Video/Audio System Control 
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The control outputs produced by IC’s 8, 1С, and 60 
are listed in the following chart. 


Note: Signal names are noted as port outputs. 


ІС10 REC mode start signal 


EDIT START(H) | EDIT mode start signal 


Video system FM modulation ON/OFF 
signal 


Video AUTO H circuit ON/OFF circuit 
system Video system E-E mode 
Advance mode request signal 


Advance mode request signal 


ЕЕНЕЛЕЙ SEARCH (Н) Search mode start signal 


ЕМ MUT (Н) ЕМ audio muting request signal 


1С10 CIEN CTL REC (А) CTL REC mode start Signal 


1с60 CHI ERASE (Н) CHl erase request signal 
PC4 13 CH2 ERASE (H) CH2 erase request signal 
РС5 12 osc ON (8) Audio master oscillator oscillation 
request signal 
PC6 11 LOADING MUT (8) During loading muting request signal 


Fig. 3-23 Video/Audio Control ИО Port 


CH1 EE (Н) СН1 EE mode request signal 
CH2 EE (Н) CH2 EE mode request signal 
TC ERASE (Н) Time code erase request signal 
СНІ К/Р(Н) СНІ REC mode start signal 
CH2 R/P (Н) CH2 REC mode start signal 
TC R/P (Н) Time code REC mode start signal 
FULL ERASE (Н) Full erase start signal 
Audio SOURCE (Н) Simultaneous playback mode start 
system signal 
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3-12. CONTROL SIGNAL TIMING BY MODE 12-2. REC PLAY OUT MODE 


Timing of control signals by mode is shown below. 
Only CH1 is shown for audio, but CH2 takes the : И 
same timing. - REF 3088 -- 

. СНІ EE QD 

. cu) вие ® 


12-1. REC PLAY MODE 


1 
2. 
3 
4 
5. 
$. 
7. 
8. 
9. 


Stmsec/div 
REF 3012 
СНІ ERASE @) 
cut ЕФ 
СН ке 4) 
ст, вес ® — - | : 1 М 
FULL Еке = ит ош 
вес ® ' | қ 
EDIT START ® -— 
. мор ON (D 
. от ® 
. БЕ MODE ® T . 
. Apvi ® | : и £ Mu 
кг Ф ; і Fig. 3—25 Rec/Play Out Timing Chart 
. TC ERASE @ - 3 | 
‚ TC к/р 4) 
. osc on @ 


мә св ча b N = 





At the same time as REC PLAY OUT, control signals 
for the video and audio system go low, but only 


the master oscillator control signal OSC ON (H) 
. REF Зона stops about 800msec later. 

. СНІ ERASE (f) | 

. CHL ЕЕ WD i 

mme — ne | 12-3. REVIEW MODE (ASSY VIDEO, AUDIO СНЪТС) 
. FULL ERASE ® -— 


. Mob он @ 
. EDIT ® 
. ЕЕ Move @ 


5tnsec/dfv 
. 


. REP ЗОН: — СГАГА РА Гыл гълта гала. 
„сш ERASED -- А 
Е Ее 
5—2 
сті MEC) Ва 
FULL ERASE Фр СЕ неа 
М a A 

nec ® ---+-------<--- 
EDIT STANT ()--- 4 


[EN шан 


. ноо он (D 
коте 
. ЕЕ ЕФ -— 





Fig. 3-24 Rec/Play mode Timing Chart не 
. ТС ERASE — — арт 
отс) Spt st M ————À—— 
| 16. osc он -- CX HE ышы ы с мыл НИВНА, 
At record/play · start, the following signals go 
high: the video system recording control signals PREVIEW CUT IN 
REC (H) and MOD ON (H), FULL and the audio system 
e put" lee Aa ОВО (3 | 
‚ ап . А ; can 
Recording of video and CTL and full erase begins. Fig. 3-26 Preview Mode Timing Chart 
About 3 frames later, the audio system record 
control signals CH1 EE (H). CH1 R/P (H) and TC R/P 
(H) go high and recording of. audio and time code 


т, At PREVIEW (ASSY VIDEO, AUDIO СНІ, TC) start, EDIT 
(H) goes high, the AUTO H circuit operates, and 
the video and audio systems are set to the E-E 

aytem at the cut-in point, and therefore CH1 ЕЕ 

(H), MOD ON (H) and EE MODE (H) are set to HIGH. 
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12-4. PREVIEW OFF МОО At INSERT (VIDEO, AUDIO CH1, TC) cut out, the 

(ASSY VIDEO, AUDIO CH1, TC) erase controls signals CH1 ERASE (H) and TC ERASE 
(Н) go low at the cut out point, erasing stops, 
зоне» | апа for ап tinterval of about 3 frames, video, 
audio and TC are overlayed. About 800msec later 
OSC ON (H) goes low. 


12-7. ASSEMBLE MODE (VIDEO, AUDIO CH1, ТС) 


S0maec/div 
. REF Wty -- -Гугъугъгугъгъгълъла ла. 
. СНІ ERASE (D. -— T 
cm ЕЕ ® 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 





7 PREVIEW сираци 
Fig. 3-27 Preview OFF Mode Timing Chart 


At PREVIEW (ASSY VIDEO, AUDIO аи TC) cut out, 
the video/audio system Е-Е mode uest signals 
CH1 EE (H), MOD ‘ON (H) and EE MODE H) go low at 
the cut out point. 


12-5. INSERT MODE (VIDEO, AUDIO CH1, TC) 
S0mace/dtv Fig. 3-30 Assemble Mode Timing Chart 


At ASSEMBLE (VIDEO, AUDIO CH1, TC) start, EDIT (H) 
оп оп pea the AUTO H PHASE circuit starts, and the 
control signals CH1 ERASE (H), TC 
ERASE И end. OSC ON (H) go high at the cut in 
oint. In the ASSEMBLE mode, CTL REC (H) goes 
jii 50, patom. CIE herir: 
EE (H), CH1 R/P (H), REC 


(o. EDIT START. (Hj, MODE ON (H), EE MODE (H) and 
R/P (H) go high to start video/audio system 


1 
2 

3. 
4. 
5. 
6. 
7. 
8. 
9. 

' 





хо мама 


ЕЕ 
neo 


13. не. 
14. ТС ERASE ® 
1. raro | i 12-8. ASSEMBLE OFF MODE (VIDEO, AUDIO CH1, TO) 





А 1. ВЕР 30112 — 
Fig. 3-28 Insert Mode Timing Chart = 

At INSERT (VIDEO, AUDIO CH1, TC) start, EDIT (Н) ы 
goes high, the AUTO Н circuit starts and СНІ ERASE | 5. пу, ERASE (D +— 
(н) TC ERASE (Н) and OSC ON (Н) go high at the | 7. erc -- 
cut іп рош. 10 na раро etc. About frames | а. кит start ® --- 
later, СН1 ЕЕ (Н), 1 В/Р 9), EDIT START (Н), | + мо нф == 


МОО ОМ (H). EE MODE (H) and TC R/P (H) go high to sort 


start recording. | 2. == 


. Anv2 ® 


12-6. INSERT OFF MODE (VIDEO, AUDIO CH1, TC) | 1 Te rrt — 


. Osc on @ 


. REF 3082 --- 





сит ойг 


. СНІ ЕЕФ 


„сна к/ф | т Fig. 3-31 Assemble OFF Mode Timing Chart 


. CTL REC 

FULL adc М 

ВЕС @ : | | у At ASSEMBLE (VIDEO, aye CH1, TC) cut out, the 
“ОТ STARE @ 7 os А erase control signals CH1 ERASE (Н), ТС ERASE (H) 
буды RE and CTL ERASE (H) go me at the cut out point. 
2 море (B) — : Overlaying is done for about 3 frames, and about 
- ADVI ® L т 800msec later OSC ON (Н) goes low. 


. Abv2 ® 
+ TC ERASE 0 


ч о ч Aur wn 


cur aur 


Fig. 3-29 Insert OFF Mode Timing Chart 
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3-13. SERACH DIAL The search dial is constructed of а slotted disk 

and two photo transistors. The photo transistors 
The search dial is used to select the desired ta are position so that as the disk rotates two 90 
playback speed and direction. Playback can degrees shifted square wave output signals are 
varied from 1/32 to 32X normal speed, forward or produced. These two signals 500 and 500 are then 
reverse, Іп addition, a jog mode allows the tape sent to the search dial encoder circuit Where 
to be viewed frame by frame by rotating the dial. speed and direction are determined. 


SEARCH DIAL DIRECTION 
rep 


о 5 ( > d 
© о = | | a REMOTE море (D) 
DAT 


(D азкиг o 


1012.1022 


“5 
1013 


© smo 


8 ) то 
ах е; 
Q 


REMOTE (8) o 


(FROM P50) JOG PULSE © 
жс(0о 





Fig. 3-32 Search Dial Schematic Diagram 
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Fig. 3-33 Variable Slow Mode 
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Fig. 3-34 Shuttle Mode 


SLOW 3 
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SLOW 1 
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MODE 


SLOW 4 - 1 SAME AS SHUTTLE MODE 
SLOW 





Fig. 3-35 Jog Mode 


1. COUNT UP MODE 


Refer to figure 3-36. 

The phase of the search dials SO FG signal (2) is 
advanced 90 degrees from the 51 FG signal 3 when 
the dial is rotated in the clockwise direction. 
$0 FG signal (2) is sent to the "О при of 1С41 
which is a shift register. А 615 kHz clock signal 
is used to clock the input of 1C41. 

The output signal (4) of 1С41 is delayed 4 clock 
pulses from the rising edge of the ” input 
signal, and sent to 1С55 (А) and ІС55 (B) through 


inverter 1С40 ((5) sional). 
Signal (7) is produced by "AND circuit” ІС55 (А) 
) signals, and sent to the 


from the (2), (3) and ( 
"AND circuit" 1С55 (B) 


"5" input of 1С67. 
Signal (6) is produced by 
signals. Signal (6) is a 


from the (5), (2) and (3) 


low signal, and is sent to the "R" input of 1С67. 
Signal (9) is produced by RS type flip-flop 1C67 
from the (6) and (7) signals. Ihe (6) signal is 


now low, therefore output signal (9) is changed 
low to ‘high by the first rising edge of signal 


(7). 

The (OA) output signal (9) of 1С67 is sent to the 
“up/down” input of 1С22 through AND gate IC56 and 
inverter. 1С42. This direction indication signal is 
also sent to the system control CPU through port 
PB4 of 1С4. It is used to determine in what 
direction to move the tape. 

Clockwise direction is high and counterclockwise 
direction is low. 


COUNT UP MODE 
(CLOCKWISE DIRECTION) 


Ф 
© 
© 
© 
© 
© 
© 
© 
© 
© 
Ф 
Ф 





IC4A1's output signal (10) is delayed 4 clock 
pulses from the rising edge of signal (7) and sent 
to the clock input of IC's 12 and 22 through 1C56. 
Signal (12) is counted by counters (1C12 and 
1С22), and the data produced is sent to the system 
control CPU through /О port 1C13. 


- The CPU controls the VCR's speed mode using this 


count number. 
When the search dial is returned to the center 
position the counters are reset by the CPU. 


2. COUNT DOWN MODE 


When the search іа is rotated іп the 
counterclockwise direction, the phase of the S1 FG 
signal (3) is advanced 90 degrees from the SO FG 


sane! e 

igna at the "S" input of 1C67 | 

rising edge of signal (6) at the 62-15 10% апа Не 
causes the output signal (9) to Бе changed from a 


hion E to 00. 
e “up/down” inputs of IC's 12 
low, indicating the down count mode. and 22 are now 


The counter value is read by th 
mode is now determined. о CPU Me anes 


COUNT DOWN MODE 
{COUNTERCLOCKWISE DIRECTION) 


Fig. 3-36 Search Dial Timing Chart 
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3. JOG MODE 


In the JOG mode, up/down pulse counting is done 
the same as in the other modes. But the CPU also 
needs information indicating how fast the JOG dial 
is being turned. Speed information is obtained by 
reading and reseting the counters at a fixed rate. 
The number of counts accumulated during one cycle 
time period is a indication of the dials speed. 

A chart showing the counters value for each of the 
speed modes is shown in figure 3-35. 


4. REMOTE MODE 


When the remote 1 or remote 2 mode is set by the 
control switch located on the front of deck, a 
remote low signal is applied to pin 2 and pin 8 of 
C56. This will inhibit the internal search dials 
signals from reaching counters 1С12 and 22. At 
this time the speed mode is controlled by signals 
through the remote connector. 

In the JOG mode of remote 1, the JOG pulses are 
applied to the clock input of 1С12 and 22 through 
1629, 45 and 46. These counters then count the 
remote JOG pulses from the 50 ріп parallel 
interface. 

In the remote mode, the count up/down detect input 
is always held low and the direction signal is 
sent to the CPU from the remote controller. 


3-14. SYSTEM CONTROL INTERFACES 


Several interfaces are include on the system 
control board to allow communication between 
boards and with external devices. А parallel 
interface (50-ріп remote connector) and а serial 
interface (9-ріп serial remote) are available for 
external devices. (Remote control, editing 
controller, etc.) 

Two additional serial interfaces are used for 


internal communication with the front panel board 
and the VITC, LTC board. The serial interface is 
composed of two 510 (LH0084) IC's, IC61 transmits 
К5-422 standard serial data through а 9-ріп serial 
remote control cable. IC62 performs serial 
communication between the VITC & LTC board and the 
front panel board (Е-С). 


Serial communication involves conversion of 8-bit 
parallel data to 8-bit serial data on the sending 


side and conversion back to 8-bit parallel data on 
the receiving side, thus only one data line is 
necessary for communication where as eight lines 
would be necessary with parallel communication. 
However, the amount of data that can Бе 
transmitted per unit time is only one-eighth that 
of the parallel method. 


Serial communication systems include asynchronous 
and synchronous types. This unit uses a ап 
asynchronous type which requires a start bit and a 
stop bit to indicate the beginning and ending of a 
word (1 character) of data. In this sytem, when 
there is no data on the serial line, a continuous 
mark (1) is sent, and before a unit of data can be 
sent, а space (0) must be sent for a one bit time 


riod. 
The space sent for one bit time period is called 
the start bit, after the start bit are the 8 data 
bits. After the data bits, a one bit time period 


mark, 
system, 


called the stop bit, is sent. Іп this 
synchronization between the transmitting 
is established using the start 


and receiving side 
and stop bits. 





-----ғ--ҙ---ұ------1---г--4------- 
Do ior 102 103 104 ios 106 107 [09 | 


---....2.........1.............. 


| BIT TIME PERIOD 


(Data Гогвас) 


Fig. 3-38 Interface Data Format 


The serial communication system used in this unit 
is а full duplex system that conforms with the 
RS422 standard (CCIR recommendation). The pin 
assignments of the 9-ріп remote control cable that 
connects the remote controller are as follows. 


[somme seo 
RECEIVE COMMON TRANSMIT COMMON 
Ге јат | 
[m | 


Fig. 3-39 9-ріп Assignment 





















TRANSMIT B 


RECEIVE A 
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The receivers and transmitters of Ше 9-ріп serial 
remote control cable use differential outputs and 
inputs to improve the signals noise immunity, and 
to allow for longer transmission distance. 

As shown below, two signal lines are used to send 
two opposite polarity pulses for each data bit. 


phe ре 


(Differential input/output) 








Fig. 3-40 Differential Input/output 
Since there are two receiving and two transmitting 


systems, switching of the transceiver circuit, 
(such as when changing the selection of 
source/editor VCR) is extremely easy. 


ORECEIVE B 
ORECEIVE A 


О TRANSMIT В 
O TRANSMIT А 


PLAYER / RECORDER О 





Fig. 3-41 Transciver Circuit 









| · Шш» | om | 
кын ше. НЫН ЕСЖ 


4 REW COMMAND IN 










PAUSE COMMAND 


10 | 516 сн? COMMAND IN 












2 TC COMMAND 











24 


[ею [ш [ишме мз өметне ei као ed. OOO 
Becomes low as when REW button of VCR is pressed. 
ee | 
С ва сива [ш |мееіе мекем мне ни | 
т [токо | [меш ии ая ап тым кое | 


Becomes low as when AUDIO CH2 INSERT button of VCR is pressed. 


Becomes iow as when VIDEO INSERT button of VCR is pressed. 
1 | IN Becomes low as when TC INSERT button of VCR is pressed. 
б ра eRe 
Becomes low ав when EDIT burton of VCR is preseed. 

БЕСІН 


SEARCH MODE COMMAND 


P search mode comands 


| 5 | LOCAL ЕК — Permits local operation during remote status. 


The transmission speed of the  9-pin serial 
communication system is 38.4 К  bits/second. The 
rate between the front panel board and the VITC & 
LTC board is 9.6 K bits/second. 

The parallel interface із controlled through the 
50-рѓа remote connector. These inputs and outputs 
are processed in the same way as key inputs from 
the VCR, and all input commands are received as 
TTL levels. All commands require a pulse width of 
at feast 20 milliseconds and are active low. 


indicates the command and 


The following chart 
the 50 ріп remote 


status signals available on 
control connector. 


REMOTE COMMAND 


а 
> 
ға 
Bi 
= 
n 
> 
eo 


REMOTE STATUS 








Fig. 3-42 Parallel Interface Block Diagram 





Fig. 3-43-1 50-ріп Assignment 
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ЛИИ m Рог ООО 
Ги ја Е И 
ВЕЛИ О [om pemm ОИ 
Ге mem — [om 
[s Г. oem jm LL] 
Ге ramen Гај | 
ЕЕС СИНИТЕ ЕИ 
Ги [mmm E [M _——_—— 
ратат авт mane | em ааа meme 
С» [EEE um | om [ит ы aio a пет н 
э явява яма | em [iw ro peer wee 
a аа ш eee Ат 
тети | om 























Low in SEARCH mode 





OUT | Low in 106 mode 


Са [RR sae [om fem ce im иа 

Ce mmm ИЕ 

Са mas [ол [шшш кни nr em 

Le penam | pere зе n i 

48 | тов CONTROL SIGNAL IN |206 dial pulse input in JOG mode 
| 2 | JOG CONTROL SIGNAL GND | Ground for JOG control signal 


Fig. 3-43-2 50-рт Assignment 


3-15. DEFINITION OF SERIAL PROTOCOL 
1. INTERFACE SYSTEM OVERVIEW 














* Based оп the EIA standard В5-422-А. RE Bit +8 DATA Виз + 1 PARITY Ви + 1 
: Ful aliplex (tour Ат) стаи esl A cores STOP 
synchronous, bit serial, word serial signa » 
* Data rate: 38.4Kbits per second (Kb/s.) ODD parity: The total of 996 ae 2n Do я 
“ The data words utilized Бу the interface system 01, ү апа equals а 
shall be as follows: odd number. 


"1" (MARK) 


"0" (SPACE) 





Fig. 3-44 Data Words Table 


2. COMMAND BLOCK FORMAT (CMD BLOCK) CONTENTS OF CMD 1 
Communication between the CONTROLLING DEVICE and 


а CONTROLLED DEVICE is transmitted in PRE- ) [etus [amem | 


DEFINDE format that is composed of CMD1/DATA FO ін ты Se P 
COUNT, CMD2 and CHECKSUM. 


The number of DATA BYTES inserted between CMD2 and 


! DIRECTION 
| CONTROLLING CONTROLLED 
DEV. 


CHECKSUM must correspond with the DATA COUNT | SYSTEM CONTROL 

value. SYSTEM CONTROL RETURK 

CMD 1: Classifies the COMMAND into the major слава нанне 
groups, which indicates the function апа Надка ede ан 


: direction of the COMMAND block to follow. SENSE REQUEST 


SENSE RETURN 








Fig. 3-45 CMD 1 Contents 
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DATA COUNT: Indicates the number of DATA bytes 
таа DATA в added (О to FH) following 


H means hexadecimal notation. 
Designates the particular COMMAND. 


number of DATA bytes and their 
contents are defined by their 
respective COMMANDS. 


Used to detect an error in the 
received data block. 
The CHECKSUM is the sum of the DATA 
(00 to D7) contained in each DATA 
byte, from CMD 1 to the last DATA byte 
before CHECKSUM. 


3. CONNECTOR PIN ASSIGNMENTS 


CMD 2: 
DATA: The 


CHECKSUM: 


Interface connector : 9 pin D-subminiature female 


(0-98) 


The pin assignments for the CONTROLLING DEVICE and 
the CONTROLLED DEVICE are shown in the following 
table. As for the АП-650, the pin assignments are 
automatically switched over according 710 the 
position of the VTR (CONTROLLING DEVICE or 
CONTROLLED DEVICE). 


[re ost [ram come 


Receive A 
Transmit B 


Transmit Common 


эре е 


Fig. 3-46 9-pin Assingments 





(OUTSIDE VIEW) 








A and B are defined as follows. 


A < В—— "1" (MARK) 


А>В--- "0" (SPACE) 





Fig. 3-47 Controlling/Controlled Device 


4. COMMUNICATION PROTOCOL 


1) АП communication between the CONTROLLING 
DEVICE and the CONTROLLED DEVICE will be under 
the direct supervision of the CONTROLLING 
DEVICE. | | 
The АЏ-650 replies АСК ог МАК in response to 
the CMD from the CONTROLLING DEVICE and 
transmits the CMD + DATA for the CMD which 
requires the DATA. If the AU-650 receives ап 
error or a undefined CMD from the CONTROLLING 
DEVICE, the AU-650 will transmit МАК and the 
DATA which shows the cause of the error. 


The CONTROLLING DEVICE shall not transmit the 

next CMD blocks to а АЏ-650 prior to receivi ng 

e (врргортайа response to а previous СМ 
ос 


2) 


3) The CONTROLLING DEVICE shall er Ж Аны; the 
transmission of a byte more than 10 msec. in a 
CMD block. М an ш чо И 10 
msec, is detected during a СМО transmission, 
the AU—650 will transmit У МАК TIME OUT, judging 
the received CMD block as invalid. 

4) The AU-650, upon detection of an error, will 

immediately transmit NAK to the CONTROLLING 

DEVICE. The CONTROLLING DEVICE, upon receipt of 

МАК, shall immediately stop transmission of the 

CMD block. The AU 50, one transmission 

of МАК, will not receive а su ent CMD block 

for 10 msec. (except NAK UNDE INED). therefore 
the CONTROLLING DEVICE should take the 
necessary measures. 


5) A CONTROLLED DEVICE, following receipt of a CMD 
block from the AU-650, shall transmit a 
перото, vn within 9 msec. If the AU-650 cannot 

opriate response from the 
CONTROLLED ВЕСЕ within 10 msec. after 
compieting. the CMD block transmission, the AU- 
65 determine that proper communication 
canner. ђе done and will take the necessary 
measures. 


5. COMMAND TABLE 


* Mark (*) indicates the COMMANDS which the AU—650 
dose not send out as a CONTROLLING DEVICE. 


* АП numerical values shown 
table are represented by hexadecimal 
except the footnote. 


in the following 
notation 
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RETURN FORM AU-650 


T ЕЛЕН 
DEVICE TYPE DATA 
- | | | 


COMMAND FROM CONTROLLING DEVICE 
D Coo 
. LOCAL DISABLE 


. DEVICE TYPE REQUEST 
LOCAL ENABLE С 









5 


но 
-|o0 


B 
із 
ж * * 
w ~ е 


STOP | 


STANDBY OFF 
STANDBY ON 
DMC START 


FAST FORWARD 


so омо а Ги 


| ШЕ З 
[meme БЕНЕН с ЛЕЗ 


2 
- 


VAR FORWARD ЕЯ 
SHTL FORWARD ЕЯ 
REWIND | го | 


> > 
eo о 
х ж 


> 
о 
ж 


«а [px] 
[moat arm nas а pw 


> 
e 
ж 





АСК 


= 


ACK 


* ж ж 
іл + ~ 


> 
о 
ж 





PROGRAM SPEED PLAY - 
DMC PREROLL ES 
PREVIEW 


REVIEW 








NAK 


= 
~ 


+ 
- 


- 
о 


2 
> 
ж 
к- — — = © o 
8 
= 


AUTO EDIT | 20 | 
. OUT POINT PREVIEW | го | 
IIT ES 


~ 
~ 


- 
~ 


+ 
w 


£ 
e 


ғ 
o 


. DMC PREVIEW 





. ANTI-CLOG TIMER DISABLE ACK 
. ANTI-CLOG TIMER ENABLE | 55. АСК 10 





Fig. 3-48-1 Command Table 
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стан кин A 
| 
a 


. SELECT EE ON 








* 
~ 


0 


8 
SIS 
2 
ola 


+ ~ ~ 
о ~ + 
» 
~ 


*11 







EDIT OFF 


pm 
“хошы [« 
Toro nen [e 
„латини fw fa 
| 





N ~ 
мə 







АСК 





АСК 


ж 
~ 


| 





+ 
e 
» » ж 
~ > ~ 
е] 








СК 





АСК 


#4 


АСК 










7 
ТА 
C 


1 


исти fe | m 5 
отели јејк m 
Писна | пи m 

Ea 






. A IN + SHIFT 
. A IN - SHIFT 
. A OUT + SHIFT 


. А OUT - SHIFT 






ТЕ 


~ 
- 


+ | | 
= 






© 
— 





> + + + 
> > 
а 







— 






#13 


=~ | ~“ | с г | als 
о о о о о о 
~ | > | ~ 
ЕЁ || || и| = | || 
> 
| | | 
х|ж 
ВЕБЗВЯВА 
е 
ВЕНИНЕН 
N ха 





Fig. 3-48-2 Command Table 
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= ар соса СИ 


ЕЛЕН 
TAPE/AUTO SELECT 32 | 00:auTO 
01:ТАРЕ 
FF:Depends оп 
the SW 
setting. 
41 00: AUTO 
01 : ЕХТЕВНАТ, 
02: INPUT 
FF:Depends on 
the SW 
setting. 
HEAD SELECT 34 | 00:R/P 10 01 
01:PB 
FF:Depends on 
the SW 
setting. 


„ COLOR FRAME SELECT 01:2F 
02:4F 
03:8F 
FF:Depends on 
the SW 

setting. 





SERVO REF SELECT 



























. TIMER MODE SELECT 00:TC 
01:ТІМЕК 1 
02: TIMER 2 


INPUT CHECK 41 37 00:0FF ACK 01 
01:0N 

DT FLD/FR SEL 41 00:FIELD МОРЕ 11 
01:РВАМЕ MODE 


ЕСІСІ ат 
Сивия јејвј — 
ЕСІГІ У ИИ 
Сомовит fa o — 
Самоа ___|- || 

| заливи fa peas 
эзиш, ае fw 
Саша [e [n 

Самота [e [e] 
Самото [a [| 


а ри 
eaer me вва Гоголе 
[com аван о [| н 











ЈЕ 
=> | ~ 







~ 











Fig. 3-48-3 Command Table 
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RETURN FORM А0-650 
AD wer 


ос 04:ТІМЕК 1 TIMER 1 DATA 
С 


LTC UB DATA 
20:VITC UB VITC UB DATA 


COMMAND FROM CONTROLLING DEVICE 


CURRENT TIME SENSE а. 
CURRENT TIME SENSE EN 0 
CURRENT TIME SENSE С ос 


ос 


тшше [eus 
ЕКІСІ: __| pu 
MICI е || 
sens вен ____| а [№ 


TIMER MODE SENSE ШЫ 














| 
ч 


ч ч ч ч ч 
~ | + + 


т ЕТІ 
Т Ea 
TIMER MODE STATUS м 


00:TC 
Ol: TIMER 1 
02:ТІМЕК 2 









Fig. 3-48-4 Command Table 


“1. Tape speed and speed data (М) are defined as #5. When VAR MEMORY is ON, the following operation 
follows. is executed. 


TAPE SPEED = 10 (N/32 - 2) (decimal notation) 1) Cues up to the point; 
IN POINT - ee SPEED SET x PREROLL 


(Ex.) TOPE SPEED "T РАТА М ) 
n geo 2) R to the IN poi i initi 
в а ОН) ) сите о point with the initial speed 
= X29 ... 79 (4FH) 3) Stores the trace of "yx: change which is 
given by VAR FORWARD or VAR REVERSE 


from the IN point. 


*6. When VAR MEMORY ON, the following operation is 
executed. 


*2. DATA format 


1) Cues up to the point; 
IN POINT — (STORED INITIAL SPEED x 
PREPOLL TIME) 

2) Runs to the ІМ point with the stored 





Fig. 3-49 Data Format initial ген, 
3) Plays ck the stored speed from the IN 
*3. Percentage of offset speed from normal play is point. 


defined as follows; 


SPEED OFFSET (%) = 0.1 x N (decimal notation) *7. When ANTI-CLOG TIMER ENABLE is established, 
N: SPEED DATA бе automatic modetransition — occurs аз 
ollows; 


*4. When VAR MEMORY is ON, cues up to the point; 
IN POINT - (ОНЕ INITIAL SPEED x PREROLL 


STANDBY ON 


259 min. 


(с) 
STANDBY ON STANDBY OFF 


(ре TENSION RELEASE 
[ 


2230 sec. 
(b) 


Fig. 3-50 Automatic Mode Transciver 


*8. Presets the initial speed of VAR MEMORY DATA 
format is the same as *3. 


*9. The channels whose EDIT PRESET is ON are set 
to EE mode. To reset the mode, EDIT OFF 
command is used. 


*10.DATA format 


DATA | DATA 2 DATA 3 


Ll 


LEAST SIGNIFICANT 
BYTE 


DATA 4 


MOST SIGNIFICANT 
BYTE 


Fig. 3-51 Data Format 


*11.Resets LOST LOCK status. LOST LOCK status is 
set when SERVO LOCK is unlocked in PLAY, 
RECORD or EDIT mode and it is not reset till 
LOST LOCK RESET command is accepted. 


*13. ree А СОВЕ“ (X): 





*12.DATA 1 


5 4 3 2 1 0 
са " 

__| ма емо] | [л ја | 
М5А LSA 


1: ВЕФЕТ 0: RESET 


НЕ CODE 
When 513-3 (ALL DISP SW) and 57 (AR SW) on 
TC-14 board are ON, the accepted data are 


displayed on the picture monitor. 
CHAR DISPLAY 1: Displayed in the top row. 


CHAR DISPLAY 8: Displayed in the top row. 
*14.DATA 1 


7 6 5 4 3 2 1 0 


MSB 3 15а 


MSD 150 


MSD: 0 to Е The first DATA which is sent 
LSD: A E F The bytes of DATA which are sent 


Ex. 
к! DATA 1 23H: 3 bytes from DATA 2 are sent 
back. (DATA 2, 3 and 4) 


*1 6.STATUS DATA 


TAPE 


өм | ето 


etg TSO 
| MODE 


AUTO 
MODE 


ы 





HE ЕЕ 





I ASMBL VIDEO SYNC/A4 A3 А2 


ута E VAR MEM AUDIO 
ACTIVE SPLIT 


BUZZER 





[ 
| 
| 


в 4 2 1 
DISP SPOT IN/OUT 
HOLD ERASE STATUS 
COLOR SERVO SYSTEM REC 
ВАМЕ LOCK ALARM ALARM INHIBIT 
2 
VID SYNC | 
LACK LACK | 


ТАРЕ 


TROUBLE ма LOCAL 


ТАР 
DIRECTION 
O=FWD 


SHE CUE OFF 


A OUT | 


_ AUTO 


REVIEW EDIT 





44——— — SEARCH LED ————————————————— 

















di 3—52 Status Data 


*18.DATA 1 


FRAMING 
ERROR 


OVERRUN 
ERROR 


TIME 
ост 
MSB 


PARITY CHECKSUM Кунар 
ERROR ERROR 
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3-16. FRONT PANEL BOARD 


The front panel board is ап auxiliary system 
control board that handles аі machine/suer 
interfacing that occurs through the front panel. 
Figure 3-53 shows a block diagram of the system. 


Front panel key data is read by the 8039 CPU, 
through a 8279 Keyboard interface IC. After the 
prescribed transmission commands are added, this 
data is relayed to the system control board. data 
from the system control rd is processed by the 
CPU, and is displayed оп е fluorescent 
information panel. Serial data, at 9600 baud, is 
ued вз the communication link between the two 
ri 


CHAR- 
AJACTER: МИ 
ттр, K priver cen. ҚОСА ҚОЙ 8039 
ROM 
FIP ОАЗА 
ек 


г*------- 


! SYSTEM № 
ш), (ЕТАР вата) CONTROL | 
216 


Fig. 3-53 Block Diagram of Front Panel 


3-17. KEY SCANNING 


Data from the front panel pid bil is input to the 
CPU, through the 8279 keyboard/display Interface 
(С15). This IC is used for keyboard scanning, DIP 
switch data input, and also for driving the 
function indicator LED's. The 8279 terminal 
diagram and functions are given in figure 3-55, 
and a more datailed function table is provided in 
figure 3-56. 


KEY SCANNING 


SCO, SC1 and SC2 generate the 3 bit scan line 


code, which is decoded into 8 lines by 1С16. As 
can be seen in figure 3—57, 8 sequential scan 
pulses, designated KSO to KS7, are produced. Each 
pulse represents а perlod in time when data can be 
input to the return line inputs (RLO to RL7) of 





The 8039 CPU contains two 8 bit ИО ports, which 
are used for system chip select, display tube 
control, and as high order address lines for the 
external 4K program ROM. In addition to the 128 
bytes of internal RAM, and external 256 bytes of 
КАМ are proviede Бу IC1. Please refer to figure 3- 













рена ја 
ген 
Ге [est comune нано 
OCORA 
ШІГІЛ UE ER Bai 
СТИ СИЧ ИИТИИ 
КІСІСІ Те Ге 
ера ___|-| a [fae Геј 
СТИ САИС 
mw ee 771% 
afo um prm | — Li 
Pues rm pep [id 
Ceu ње Беј 
Г | послан [e [meer — [7] 
Cas [ж дин cce sre] [тп ме se m [| 
ера [opm] 1. 
[э [миш шше је [m] — СС 













Fig. 3-54 CPU I/O Ports 


Key scanning and DIP switch reading is done изп 
an 8 X 6 matrix, for the keyboard, and ап 8 X 1 
matrix for the DIP switches. 


Refer to figura 3-58, when the К50 scan pulse is 
low, any of the DIP switches that are ON, will 
cause the corresponding bits of the RL to RL7 
inputs to go low. The other inputs are held high 
by the pu REB resistors. This data generated at 
the RLO to RL7 inputs during the К$0’з LOW prtiof, 
ӨШ nr Interpreted by the CPU аз DIP switch data. 
Likewise, the KS2 to KS7 scan pulses are used to 
scan each column of the keyboard matrix. 


A chart of which functions are controlled by which 
key scan pulse is shown in figure 3—59. 
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Vee 


RL1 

RLO 

CNTL/STB 
SHIFT 
SL3 
51,2 
511 
SLO 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 


OUT 









LO | 
Го | 


















| OUT 403 | O | DISPLAY (A) OUTPUTS — — | 
LOUT воз | O | DISPLAY (B) OUTPUTS | 
[BD ..| O | BLANK DISPLAY OUTPUT | 









Fig. 3—55 8279 Pin Configuration and Functions 
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Bidirec- 
tional 
Data Bus 


Clock 
Input 


Scan 
Output 


Return 
Line 
Output 


DAO. DAJ 


080.083 


Display 
Blanking 
Output 





Function 





Delivery of data and commands to 
and from the CPU are made through 
the bidirectional data bus. 


Clock signal from the system, 
Available for generating internal 
timing. 


This output is used for scanning 
the key switch, Sensor Matrix, 
and display digits. The timing 
signal is outputted after 

being decoded or encoded accord- 
ing to the mode being used. 

An external decoded must be 
installed for the encode mode. 


This return input deals with the 
key and the sensor switch. It is 
also used as the 8 bit input in 
the Strobe mode. 

A pull-up resistor is internally 
connected so that the signal is 
High except when Low sígnal 15 
inputted after the switch is 
pressed ON. Activates when the 
signal is Low. 


These output ports are used as 2 
ports of 4 bits each or one 8 bit 
port, depending on the usage. 
Contents on the RAM 48 outputted 
synchronously with the scan timing 
signal. Two output ports can be 
independently blanked. Blanking 
turns the ports Wigh, and a clear 
command turns the ports low. 


This blanking signal prevents the 
scan timing signals from over- 
lapping in the display during the 
signal change. This signal can 
also be turned "I" with the 
Display Blanking Command. 





Fig. 3-56 Keyboard/Display Interface Detailed 


Function 


Chip 
select 
Input 
Command/ 
Data 
Control 
Input 


Reading 
Control 
Input 

Willing 
Control 


Request 
Output 


Activated try a high signal. 
After reset, 8279 is placed in 
left entry display mode and 
encoded display with 2 key roll- 
over mode. The clock prescaled 
value becomes 31. The display RAM 
is not cleared. 


Activated by a low signal. 


When this signal is "H", it 
indicates that the signal input- 
ted or outputted through the 
data bus is either command or 
data information. 


Data-reading control input to 
the data bus. 


Command/data-writing control 
input from the data bus. 


When data is present in the 

FIFD under the Keyboard & Strobe 
mode, the signal turns "Н" and 
sends interrupt request signal 

to the CPU. When multiple sets 

of data are present in the FIFO, 
the signal turns "L" once 

for cach data. However, 1Е 

data still read out remains in 
the FIFO, the signal turns "Н" 
and again sends an interrupt 
signal to the CPU. In the 

Sensor Matrix mode, the Signal 
turns "H" if there is any change 
in the Sensor Matrix. To bríng 
this mode back to "I", and inter- 
кире stop command must be excuted. 





КЕХВАОКО 


= 
5 
е 
x 
a 
= 
Lond 
o 


„НОТ USING 
„СО 1 
COL 2 
COL 3 
COL 4 
"СО, 5 
COL 6 





Fig. 3-57 Key Scan Timing Chart 


+ 


NOUS WNHH 0 
Sao M PEE E ME балы Ин Апр toe eae ыы ы 2 


SCAN DECODER 





Fig. 3-58 Key Scan Schematic Diagram 
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RECORDER SW INSERT SW 


GOTO SW 


REVIEW SW | AUTO EDIT SW|PREROLL SW| REVIEW SW 


SHIFT SW START SW 


EXT/INT SW |NDF/DF SW 





TIME CODE SW 
TRIM - SW 
CTL RESET SWjLAP SW CTL/TC SW 


VITC/TC SW 


Fig. 3—59 Key Scan Table 


3-18. FLUORESCENT INFORMATION PANEL (ЕР) 


The AU-650 Incorporates а 64 character, 
alphanumeric information display panel, organized 
as 2 lines of 32 information display panel, 


organized as 2 lines of 32 characters each. It is 


used to display information such as: 


Mode 

Speed 

Time code 

Lap Time 

Editing In/Out Time 
Error Messages 


око 


The display tube is controlled Бу the front panel 
syscon board, which receives the information to be 
displayed from the main system control. А 
character generator ROM (IC6) is used to store the 
character pattern date. The characters аге 
comprised of a matrix of dots (5 X 7). This is 
shown in figure 3-60. 


Ten 7 bit shift registers (5 for each line of 
characters), are used to transfer character ROM 
data to the display tube segments. Corresponding 
segment columns in each character are wired in 
parallel, and connected to the outputs of а shift 
register. This is illustrated in figure 3-68. When 
а character is to be displayed, 5 bits of data for 





Fig. 3-60-1 Character Generator ROM 


each row of the character are shifted into the 5 
shift registers. This is done for all 7 rows. When 
а! the data is loaded (5 is done for all 7 rows), 
it is then sent to the display tube through the 
segment driver IC's, as 35 bit parallel data. 

Since all similar segment columns, in а given 
row, are wired together, some method must be used 
to determine at what location the character will 
be displayed. This is жопе by using a 
separate control grid for each character position 


(32 total). 
These grids аге sequentially activated (scanned) 
by а 5 line to 32 line decoder circuit, comprised 


of iC's 1 and 2. The outputs of this decoder are 
applied to the grids through the driver IC’s 3, 4, 
5, 6, 27, 28, 29 and 30. The CPU (ІС4) coordinates 


the timing of ROM data output with the grid 
scanning, so that the messages can be displayed. 
This operation is done at a fast enough rate, so 
the display sppears to be continuously 
illuninated. 


AlO-L А7 #1 АА =H 
A9 eL A6 =L АЗ =H | “07 
AB -L 


А5 eR 




















"G"-DECODE 





Fig. 3-60-2 Character Generator 
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Fig. 3-61 Display Tube Drive 
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3-19. LED DRIVE 


The front panel incorporates 42 LED's which are 
utilized аз function indicators as shown in figure 
3—62. These LED's are controlled through 5 latched 
output rts, which roocive data from the 8279 
Keyboard controller (1С15). Scan outputs SCO, 5С1 
and SC2, along with the BD output from ІСІ5, are 
sent to а 3 to 8 line decoder (ІСІ). this is shown 
in figure 3-63. ў : 

This IC produces 5 sequential scan pulses, which 
are sent to the latch inputs of the LED data 
latches 1С2, ІСЗ, ІС4, 1С5 and IC6. 


ЕШ 
3t г 


d 


Ке“ ВН 
|—ове ВЕ 
Г НЫ 
Со ВЕ 
Со РЕН 
жетегін 
[—9 [5-1] 
Со (а | 


1с12 
ро 


1С12 
ро 


ЕН 


LED drive data is output from ports А0 ~ АЗ, and 
BO ~ B3, of IC15. This data is sent to all 5 
latches. Аз data is output from 1С15'5 port, it is 
latched into the appropriate LED drive latch, by 
scan pulses. Each latch output is sent to an 
vere eater transistor, before driving the 
Lining for the scen period is shown in figure 3- 


ра) а 


i 


со TO gy LEDS) 
Yo 


ти со TOA @\ LEDS 
М2 





Fig. 3-62 LED Drive Circuit 
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POWER RESET (4) 


OUT BO 





Fig. 3—63 LED Drive Circuit 
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Fig. 3-64 EDIT LED Blanking Timing 


7-61 


4. POWER SUPPLY (SWITCHING REGULATOR) 
GENERAL DESCRIPTION 


The AU-650 has a switching regulator power supply 
circuit which supplies the following voltages. 


(1) +24М 
(2) +-14.БМ 


(4) +5V 


This unit will accept AC inputs of 100V to 120V 
AC, and 200V to 240V AC. The range is set with a 


voltage switch. In addition an internal auto- 
voltage detection circuit and internal relay 
provide added protection against high-voltage 


inputs while in the low-voltage mode. 


The AC input passes through the auto volta 
detect/relay circuit. |f the input is 200У-240 
VAC, it is applied directly to а full—wave bridge. 
№ the input is 100V—120V АС, it will first 
through а voltage multiplier circuit. The final 
output in either case will be approximately 280 
VDC. Refer to figure 4-1. The self—oscillation 
circuit is compri of transistors 01-02, and 
associated components. Transformers T2, T101 and 
1102 are secondary voltage drivers. 


Fig. 4-4 


DETAILED DESCRIPTION 
4-1. PRIMARY CIRCUIT 


The switching regulator power supply has ап 
oscillator circuit which drives а transformer 
generating а secondary voltage. A  self- 
oscillation circuit із adopted in this section 


with a frequency of approximately 50kHz. 


4-2. VOLTAGE DETECTOR 
This circuit detects high voltage (200V-240V) AC 


input and controls an internal switch to bypass 
the voltage multiplier circuit. In the low 
voltage mode, transistor ОЗ is always cut-off. 
When high voltage is supplied to the switching 
regulator, the voitage of point (A) rises. If the 
voltage at point (B) rises over 190V, transistor 
O3 turns on. 


This causes thyristor 021 to turn on actuating 
relay RY1. The AC voltage is then rectified by 
the  full-wave rectifier only, by passing the 
multiplier. 





Primary Circuit 
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4-3. +24V REGULATOR 


This circuit makes +24V power from a secondary AC 
output. The output AC power signal is rectified 
by the dual diode assembly D23, coils L3, L4 and 
capacitors C22 and C23. Transistors Q6 and 08 are 
regulators. Refer to figure 4-2. 





Fig. 4-2 +24v Regulator 


4-4. +-14.5V REGULATOR 


Refer to figure 4-3. This section consists of а Transistor 0101 16 the driver which controls the 
regulator circuit and a voltage control circuit. n ји 


; magnetic flux density. ~. 
Diodes D101, D102, coils L101, L102 and capacitors ы У 
C103, C104, C105, C106 form а rectifier circuit 
which regulate the +-14.5М. The lower circuit is 
a feedback control circuit which detects the 
output . voltage and changes the magnetic flux 
density to control the · output voltage. Diode 
D103, coil L104 and capacitor C107 form the sub 
power rectifier which is used to change the 
magnetic flux density. 


*14.5V от. 
(Р213-1,2) 


GND 
О (P213-3,4) 


-14.5V OUT 
У (P213-5) 





Fig. 4-3 +-145М Regulator 
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4-5. +8V AND +5V REGULATOR 


Refer to figure 4-4. This circuit is similar to 
the +-14.5V regulator. To control the regulation 
voltage more accurately, the feed back 45У is 
supplied from the mother board. the +-8V 
regulator is controlled by the +5V regulator. The 
+-8V rectifier circuit consists of diodes 0105, 
D106, coil L105, L106, L107 and capacitor C110— 
C113. The +5V rectifier circuit consists of diode 
D107, coils L108, L109 and capacitor C115, C116. 
Diode D108, coil L110 and capacitor C117 form the 
regulator to contro! the magnetic flux density. 
Transistor Q104 is the driver which controls the 
magnetic flux density. 










9105 1106 





-< 
t t d 2 рҮ 


our 
7102 | ка + 
| || жан с112 
NI ; 
-8v 
1 


552 ^ ол 
>»... (P214-2) 
1108 1109 








0107 
” 


+5¥ OUT 
© (р214-6,7) 


сув 
О (р216-3,4,5) 





о 399 IN 
(P215-1) 


GND 
9 (P215-2) 


Fig. 4-4 +-8V & +5V Regulator 
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POWER DRIVE BOARD 


The following circuits are 
drive board. 


located on the power 


1.) VOLTAGE REGULATORS 


A.) +12V for the large circuit boards 
В.) 5124 for Ше small circuit boards 


2.) MOTOR DRIVE CIRCUITS 


А.) Elevator loading motor 
B.) Loading motor 
C.) Small cassette reel motor 


3.) SOLENOID DRIVE CIRCUIT 


A.) Pinch solenoid 

B.) Take up brake solenoid 
C.) Supply brake solenoid 
D.) Loading lock solenoid 


An overall block diagram of the power drive board 
is shown in figure 4-Б. 


4-6. +12V REGULATOR CIRCUIT 


Refer to figure 4-6. Тһе regulator circuit 
provides both voltage regulation and overcurrent 
protection to the 12 volt line. Voltage 
regulation is accomplished as follows: +14V volts 
from the switching power supply is applied to this 
circuit through connectors P7 and P8 AB. A 
reference voltage, for differential amplifier (СО, 


is produced by R164 and zener diode D14. This 
voltage (+4.7V) is applied to the negative input 
(рт 2) of ІС9. The positive input (ріп 3), 
receives а starting voltage (about 3.3V) from 


resistive divider R152 and R153, through D42. Pin 
3 is also connected to the wiper of variable 
resistor VR72 (voltage adjustment) which, along 
with R71 and R72, form a voltage divider across 
the 12V regulated output. When power is first 
applied, the positive input (pin 3) voltage is 
lower than the reference voltage at the negative 
input (pin 4). This will cause a negative output 
to be produced at pin 1, causing base current to 
flow through Q10 turning it оп. 022 and Од will 
then be turned on through D13. When Q22 is turned 
on, voltage will be passed to the output side of 
the circuit. By comparing the divided down output 
voltage against the stable reference voltage, IC9 
will maintain stable voltage regulation. If the 
load increased, the output voltage will 


decrease, this will cause pin 3 of IC9 to become 
lower than pin 2. Pin 1 will go negative turning 
010, 08 and 022 on harder, thus increasing the 
output voltage. 


If the load were to decrease, pin 3 would become 
higher than pin 2 and pin 15 output would become 
positive. This will decrease the conduction of 
Q10, 8 and 22 lowering the output voltage. By 
this means the voltage at point “A” is kept at a 
constant +12 volts. 


is 





922, 98, 910, 1C9 
кес +127 (D OUT 


$ АВ 


REG +12у (S) ип 


37, 38 AB 


97, 020, 99, 1с10 
REGULATOR 


421, 411, 412, ки 


10 48 


REG 45V OUT 


36 AB 


929, 940, 13 


937, 938, ІСІ? 


07, 916 


LOADING 
ы MOTOR 


+ та 
_ LOADING HOTOR 


SMALL 
CASSETTE 
REEL MOTOR 


ISMALL CASSETTE 
REEL MOTOR ом (D 


14 B 


17 5 
PINCH SOLENOID @ 


TAKEUP BRAKE 
SOLENOID ® 
16 А 

SUPPLY BRAKE 
SOLENOID Q) . 
134 


LOADINC 
SoLENO1D Ф 


SOLENOIn 


TAREUP 
ВКАКЕ SOLENOID 


SUPPLY 
BRAKE SOLENOID 


LOADING 
SOLENOID 


162, 164 
SOLENOID 
DRIVE 


1C2, 923 


SOLENOID 
DRIVE 


Fig. 4-5 Simplified Block Diagram of Power Drive 
Circuit 


4-7. OVERCURRENT PROTECTION 
In order to protect the regulator circuit against 


overload, overcurrent protection is provided using 
the following circuit. All load current must pass 


through R65, а 0.1оһт resistor. А differential 
amp, (109 В) is connected across this resistor 
with its positive input (pin 5) connected to the 


supply side through R168 and 169, and its negative 
input (pin 6) connected to the load side. When 
the load current increases above 5 amps. The 
voltage drop produced across R65, causes the 
negative input of IC9B to become lower than the 
positive input. When this happens, output pin 2 
will go high. This high (approximately 14V), is 
sent to the positive input (pin 3) of the voltage 
regulator (IC9A) through 041. This will cause 
010, 8 and 22 to be turned off causing the +12V 
output to me zero, thus protecting the 
circuit. Fast action of this circuit is provided 
by D47 and Q26 which feedback to the current 
sensing IC’s inputs to assure quick switch over. 


4-8. STARTUP OVERRIDE 


When power is first applied to the regulator 
circuit, the startup load current may be greater 
than 5 amps. о prevent false operation of 
theovercurrent protection circuit at this time the 
following circuit is provided. When 14 volts is 
applied at power on, a time constant formed by 
C59, R75 & R76 turn on 025 for approximately 1 
second, 0258 collector holds the positive input 
of IC9B iow for this time and thus prevents this 
ІС from sensing the voltage drop across R65 


4-9. OTHER REGULATORS 


Construction and operation of Ше other 
regulators, +5, —5 and —12V, is similar. 


MOTOR DRIVE CIRCUIT 


This circuit drives the loading motor, elevator 
loading motor and small cassette reel elevator 
motor. Refer to figure 4-7. 





Fig. 4-6 +12V Regulator Circuit 


+14V R64 
O 


ELEVATOR LOADING 
MOTOR MOTOR 


26 В 





1 2 34 56 7 8 910 


Fig. 4-7  Loading/Elevator Motor Drive Circuit 
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4-10. MOTOR DRIVE 


ІСІ is used to drive both the loading motor and When the elevator loading motor is on, Q50 is also 


elevator loading motor. Direction (FWD/REV) and turned on by the elevator loading motor on (H) 

speed of the motors is controlled қ nite 6 dd 8. Signal, from the system control. Pin 8 of ІСІ 

Pin 6 is used for direction FWD (Н) ВЕМ (1) апа controls the motor drive voltage and is set to 

pin 8 controls motor speed according to the input SPProximately , 10.2V using R218 through 050. 

voltage. Inputs and outputs of ІСІ for each mode Elevator loading | motor speed is kept с 

is shown in figures 4-8 and 4-9. during both loading and unloading operations by 
R218, through 050. 


IN NUMB INPUT ae отит ee 
билге тш ГЕ. LOADING ( LOADING е) ON ко | ето | Е. LOADING Фоно | MOTOR G) — | MOTORO) | 


LOADING 


UNLOADING 





Fig. 4-8 1С1 Loading Motor МО Signal chart 


IN NUMBER INPUT 
FINGI T —r [июен во rR 
PIN à PIN6 | PINS | PIN? | IN i10 





Fig. 4-9 ІСІ Elevator Motor |/О Signal chart 


Refer to figure 4-7. When the loading motor is 
first engaged, а subloading mode is started by 
three signals from system control. A forward (H) 
sent E pin 6 of IC1, loading motor on (H) sent to 
pin 5 and to 051 and subloading (H) sent to Q52. 
Pin 8 is held to about 6.1V through R219 and R220. 
When subloading is finished, 052 is turned off and 
pin 8 rises to about 9.2V. By controlling the 
voltage at pin 8, the loading speed is made slow 
during subloading and high for main loading. 


During the unloading operation, 051 and 052 are 
first turned on for 0.5 seconds, after which Q52 
is turned off. This causes unloading to start off 
slow and then switch to high speed. Ат the 
subloading point, Q52 is turned back on and the 
speed 15 again reduced until unloading 
is completed. 


(SMALL REEL MOTOR 2) 





The small cassette reel elevator motor із Fig. 4-10 Small Cassette Reel Motor Drive Circuit 


controlled in a ag en by IC3. Speed control 
(pin 8) is fixed by R240 and 241. Inputs and 
Одри н each mode are shown in figures 4-10 
an 
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INPUT 







ЊЕ NUMBER 


Fig. 4-11 


Signal Chart 


4-11. SOLENOID DRIVE 


Four solenoids are used in this deck. They are 
the pinch roller solenoid, loading lock solenoid 
and the take up and supply reel brake solenoids. 
The drive circuitry for each solenoid is 


identical, ^ therefore ^ only — the pinch roller 
solenoid will be described. 





оо | 
MOTOR ОН 9]  FWD(D | 
MODE | PINS | PIN 6 | 
ws ЕГЕН ЕГЕН 
mw |" * [3 1 * |_- | 


IC3 Small Cassette Reel 





| MOTOR (9 | MOTOR (=) | 
| 
EE 


Motor 1/0 


Refer to figure 4-12. The pinch roller on (H) 
signal from system control is sent to Q30 through 
connector 178. 030  inverts this signal апа 
momentarily turns on 018 by the charging action of 
C40. The high signal at the collector of 018 is 
now: sent to pin 6 of IC4. This turns on the 
internal transistors causing output pin 7 to go 
low. This will cause current to flow through the 
pull-in winding of the solenoid. After the 
solenoid is pulled in, much less current is needed 
to hold it engaged. This is accomplished by the 
hold іп circuit 017 and ІС2. The low signal from 
Q30 turns on Q17 which supplies a high to pin 3 of 
IC2, ІС28 output (ріп 14) mes low. Апа 
current now flows through the series connected 
pull-in апа hold-in windings of the solenoid. 


PULL-IN 


PINCH SOLENOID B 


Fig. 4-12 Solenoid Drive Circuit 
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5. SERVO SYSTEMS 

5-1. GENERAL DESCRIPTION 

This PC board contains circuits to control the 
speed and tension of the take-up and supply reel 


іп each mode (play, shuttle etc.). The control 
system is shown in the chart below. 


Supply side = 












Tension control 


REV search 
Speed control (15g) 


СВ - -32) 


ВЕТ Tension control Tension control 
{-1/32 - -4) | (30g) (258) 
Shuctie | Still Tension control Tension control 
(30g) 
го Tension control Tension control 
(1/32 ~ x 4) | (30g) (40g) 
FWD search Tension control Speed control | on | 


(x8 - x32) (20g) 
DC control 


Tension control 
(304) (mechanical brake) 


Tension control 
(30g) (40g) 


DC control 
DC control (Variable through 
Loading (mechanical brake)| 4 steps depending 
on winding radius): 
DC control 
DC control (Variable through 
Unlosding (mechanical braka)| 3 stepa depending 
on winding radius) 


Control Mode Table 




























Tension control 








Fig. 5-1 


In modes, except (X8) + (X32), speed control is 
accomplished by capstan servo, and tension control 
is accomplished by ree! servo. During (X8) + (X32) 
modes, both tension апа 5 control аге 
accomplished by reel servo, during (X8) and (X32) 
the pinch roller is disengaged. 


Tension control is performed Бу electrically 
detecting movement of the tension arm via a 
побере sensor mounted on the arm (both take-up 
and supply side). Speed control is par Tormi by 
detecting signals generated by the FG counted on 
the timer roller. 





Fig. 5-2 Tension Control System 





DETAILED DESCRIPTION 


As can be seen in the following block diagram, 
this circuit can be roughly divided as follows. 


1. Take up/supply Reel Tension Control 
2. Take up/supply Reel Speed Control 
3. Tension/speed control 


Next each circuit will be explained. 














SERIAL DATAQ 


TENSION SPEED 
CONTROLLER 


S TENSION 
CONTROL 





5 TENSION O 






T TENSION 
CONTROL 


SPEED 
CONTROL. 


Fig. 5-3 Over All Block Diagram 





T TENSIONO 











TIMER ROLLER о 





5-2. TENSION CONTROL 


This circuit handles both supply апа 
tension control, but both circuits are 


take-up 
almost 
identical, and we will explain only the take-up 


tension contro! circuit. Refer to the simplified 
block diagram shown in figure 5-4. Output (DC 
component) from a magnetic sensor is sent to a 
differential / integral circuit. The purpose of 


the differential amp is to prevent oscillation of 
the circuit due to loop gain. The purpose of the 
integral amp is to improve transition, 
characteristics and response during speed changes. 


The output of a differential and integral AMP is 
mixed and sent to the motor drive circuit after 
resistance division. The purpose of resistance 
division is to change the voltage appropriate to 
each mode. 


tension} B-17 


Reference switching VR32 ... 


IC156 


ще Integral 


1C157 


Reference switching 1123 ico 


ЕН search, VR31 .. 





Output 
(DRIVE CONT) 


division [5] a>] 
тыр БЫ 


Моде 
Select 


. REV search, VR33 ... 


zi 


REV 
search Mode 
Select 


FWD/REV, VR29 ... 


Output 
(DRIVE CONT) 


Resistance [REV 14 
division | . 2) 


REV search, VR26 ... FWD search, VR27 ... REV REF 


. FWD REF 


Fig. 5-4 Tension Control Simplified Block Diagram 


5-3. DIFFERENTIAL/INTEGRAL AMP CIRCUIT (TAKE UP 


TENSION) 


As can be seen in figure 5—5, voltage detected y 
a magnetic sensor is supplied to connector L-17 
passes through buffer 1C157, and is sent to the 
differential/integral amp circuit. 1C156 forms the 
differential amp and 1C157 the integral amp. The 
differential атр circuit is utilizing its 
frequency characteristics to prevent oscillation, 
and also prevent noise. The integral amp is used 
to improve transition and response. 


During high speed SEARCH (X8, X32), the entire 
loop gain is increased. To compensate for this the 


SEARCH (Н) signal lowers the gain of the 
defferintial/integral amp. The tension value 
varies depending on the tape pack diameter. It is 
detected, and the gain of the amp is adjusted. 

Tape pack detection is accomplished by comparing 
the frequency of the timer roller and reel FG's. 

This is done in the system control circuit. There 
are 3 possible conditions of pack diameter 
detecton: small (13—23mm), medium (23-33mm) and 
large (33mm-). 


Ree! response 
transition’s of 


the 
or 


at 
on 


_increased 
pinch roller 


be 
on, 


must 
brake 


direction reversal. 


This 15 done by momentarily muting the integral 
circuit via 1C162. The off period is determined by 
the time constants of C200 and R265, іп 


conjunction with IC151. 


As сап Бә seen іп figure 5-1 of the 
general _ description the tension value differs 
during FWD and REVERSE, and therefore must be 
Switched. VR28 (T FWD), VR27 (T REV), VR26 (T.F. 
SEARCH) and VR25 (T.R. SEARCH) set each tension. 
1С154 is used for switching and controlled by a 
mode select signal, as shown in the chart below. 











Control input "ON" channel 


Eun [s ЕНЕСІ 
= eR 
и] | вее 

= (8) 


ІС154 Table 
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"EIE 
TP83 


10157 
eI SP 


10165 





DRIVE 
VOLTAGE 


VR28 $ VR27,$VR26SVR25; 
>. [2 б 


«T R SEARCH» 
«T FWD» «T REV» «T Р SEARCH» 


IC143 D49 Q73 


Fig. 5-5  Differential/Integral Amp Circuit 


5-4. MODE SWITCHING CIRCUIT 


This | circuit switches differential/integral 
circuit output voltage, speed control circuit 
output voltage and voltage during 


loading/unloading. 

Refer to figure 5-7. The output voltage of the 
differentia/integral атр circuit is resistance 
divided and sent to X(0), X(1) and X(6) of 1С171. 
The Х(0) is resistance divided at R356 and R357 
and used during FORWARD mode. The X(1) is 
resistance divided at R358 and R359 and used 
during REVERSE. 

The X(6) is resistance divided at R360 and R361 
and used during REVERSE SEARCH. Output of the 
speed control circuit is sent to X(5), and used 
during FORWARD SEARCH. 

The X(3) is used during loading, but loading is 
divided into 2 periods: sub-loading (slow speed 
loading) and normal loading (high speed loading). 
Normal loading voltage is determined by VR34 and 
sub-loading voltage by VR34 and R294. 


The voltage must also be varied depending on tape 
pack diameter: Voltage is бен ие и by R295 when 
the tape pack diameter is small and by R296 during 
medium tape pack. During loading, the position of 
the tension arm and its magnetic sensor output 
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voltage аге irregular, causing tension to be 
unstable. Therefore tha circuits 1С147, 072 and 
D47 have been incorporated to preset the voltage 
for a fixed time period during loading. This 
period is determined by 1С147, R313 and C212. 


Similarly, input (X4) 18 used during unloading, 
and the voltage is switched depending on the tape 
pack diameter. Voltage is set by R298 at small 
diameter condition, R297 at medium pack diameter, 
and VR35 at large pack diameter. When the 
beginning or end of the tape is detected (CLEAR 
LEADER detection) at cassette insertion, а short 
FF or REW is performed. 

This is done to prevent head damage by leader tape 
contacting the head assembly. 


During short FF/REW, input (X7) it utilized to 
initiate a reduction in reel drive voltage. After 
the short FF/REW mode is engaged, 1C147, 1C146, 
Q53 and R259 reduce the drive voltage to the 
output after the preset delay of R257 and C197. 


This in turn will slow down the tape movement 
before loading in engaged. This assures proper 
tape handling. 


5-5. SPEED CONTROL CIRCUIT 


This circuit is essentially а digital speed 
comparator. FG input from the tape counter roller 
5 made into a 50/50 duty cycle (square wave) 
form, by VR23 and 058. It is then amplified by 
102 and applied to the comparison input of 


Inside of 1С169 the FG pulses are compares against 
the divided down 3.58MHz signal from the decoder 
boards. The output of the digital comparator is 
applied to a pulse width modulator inside 1С169. 
When the tape speed is correct the pulse width 
modulator output will be a 50/50 duty cycle square 
wave. This square wave output is then converted to 
a DC component by a low pass filter, composed of 
R401, R402, R403, C235 and C236. 


The DC converted signal is sent to an amp (1С166). 
The gain of this amp is switched due to the 
difference in load between FWD and REVERSE. The 
gain is also switched because of the difference in 
inertia due to the tape pack diameter. This gain 
switching is performed by 1С168. R396 and 1С163 
change the amp output gain to assure smooth entry 
into SEARCH MODE. 





Fig. 5-6 1С144 Table 
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Fig. 5-7 Mode Switch Circuit 
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Fig. 5-8 Speed Control 


5-6. TAPE SLACK DETECTION CIRCUIT 


This circuit detects abnormal tension (tape slack) The upper limit voltage is set by R386, R387 and 
in the modes. The take-up side and supply side VR37, and the lower limit voltage by R391 and 
have identical circuits. The take-up side will be R392. During FWD SEARCH, the take-up side controls 
explained only. Refer to figure 5-9. The circuit speed and the supply side controls tension. 
operates when either take-up or supply motor error Therefore a search (Н) signal is sent to 1С145. 
voltage deviates from the fixed voltage range This, in turn, enables the supply tape slack 
(upper and lower limits). This is sensed as а НЕКЕ 
tension abnormality. This information із sent to signal to be gated through 1С148. The opposite is 
the micro—processor which in turn stops the deck. true for reverse search. 


TAPE SLACK (Г) 


FWD SEARCH SUPPLY 
® TAPE SLACK 





Fig. 5-9 Tape Slack Detect 
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CAPSTAN SERVO 
GENERAL DESCRIPTION 


The capstan servo circuit controls tape travel and 
has the following features: : 


1. Drives the capstan directly at 5 s from 
ХА to X1/32. Р у pee 
speed 


. Performs variable 
X64/32 to X1/32 via a linear slow circuit. 


2 from 
3. Changes tape travel quickly in response to 
4 


control 


mode changes. 


use it is a digital servo circuit, it 


is stable, reliable, and easy to adjust. 


Figure 5—10 shows a block diagram of the capstan 
servo. 


The capstan servo circuit is comprised of circuits 
centered around a digital servo control IC. 


The two principal 
are: 


purposes of the capstan servo 


1. To perform precise servo lock based on 
external and internal reference signals. . ` 
To perform gentle but rapid changes in 
tape travel. 


1/288 
EL иа 
CTL MEAD Го је с13 Зо 
pl tm HE 
РВ 


TRACKING РВ 1037 


VR | 5 
TRACKING I 
MM REC 


` differences іп 


То achieve the former, a digital servo circuit is 
Unlike conventional analog systems which 
detect speed апі phase differences as һе 


sampling voltages of  trapezoidal 
waves, this digital system detects differences in 
time. This type of system eliminates the need for 
capacitors for making trapezoidal waves or for 
sampling, has superior stability, offers 
consistent performance, and uses fewer VR's for 
easier adjustment. To achieve the latter, it 
performs mode changes with precise switching 
timing. This switching timing is determined by 
detecting the rotation of the capstan motor 
through monitoring of the FG frequency. This 
system makes it possible to change the speed of 
the capstan motor quickly and gently. 


5-7. SPEED CONTROL 


This circuit controls the speed of the capstan 
from X4 to X1/32. In order to sample the PG 
signal at а fixed frequency and detect time 
differences in the digital servo circuit, the FG 
signal, which changes with the mode, is divided or 


multiplied to give it а certain frequency. 
Control is performed to keep this frequency 
constant. A pulse width modulated (PWM) pulse is 
output as an error signal, DC converted by a 
filter, and mixed with the error output of the 
phase control system. In variable speed control, 
the reference clock of the digital servo circuit 
is changed and more precise speed control than 
that explained above is performed. 


1629, 930 


х 1/32 
DRIVE 


FUL зе 
12ҰН2 
SPEED 
ERROR 1061, 42, 43 
DIGITAL 
SPEED GAIN 
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CAPSTAN 
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Fig. 5-10 Capstan Servo Block Diagram 
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5-8. PHASE CONTROL 


Phase control 
reference 
below. 


от REFERENCE COMPARISON 
30Hz INTERNAL OSC FG SIGNAL 
|» | 30Hz LOCKED REF CTL SIGNAL 


30Hz LOCKED INPUT VIDEO | CTL SIGNAL 


is performed by using the type of 
signal and comparison signal shown 

















30Hz INTERNAL OSC 
30Hz LOCKED INPUT VIDEO 


30Hz LOCKED INPUT VIDEO | CTL SIGNAL 


TC/INS | 30Hz LOCKED REF CTL SIGNAL 


Fig. 5-11 Phase Control 










The purpose of phase control is to lock the phase 
of the capstan with respect to the reference 
signal. Phase control is extremely important in 
the editing, AT playback and search modes. in 


normal recording, the internal 30Hz signal and a 
30Hz signal divided from the capstan FG signal are 
synchronized, but in the INSERT mode, the CTL 
signa! remains unchanged, and so synchronization 
is obtained by resetting division of the FG signal 
by means of the input video signal and the CTL 


signal. ; 

When a regular CTL circuit is used during the T/C 
INSERT mode, there is а possibility of T/C 
crosstalk, so the threshold level! is increased to 


mask any TC leak in CTL. In the 1/32 slow mode, 
the capstan FG signal is fed back so as to drive 
the capstan at а constant speed. The 1/32 slow 
mode is realized by decreasing the on time of the 
motor from that in the 1/16 slow mode. 


5-9. MODE DETECTOR 


To realize the other purpose of the capstan servo, 


that is quick, gentle speed changes, it operates 
mode switches precisely and with the correct 
timing. 





Fig. 5-12 Speed Control 


Let's look at switching from X4 search to the 
still mode for example. When switching directly 
from X4 search to the still mode, the gain of the 
circuitry also drops and time T2 is required to 
perform the switch, but by sending а REV signal to 
the motor until the tape speed slows down, the 
motor is reversed while keeping the gain of the 
circuitry high. When the speed drops to (A), the 


mode switches to the still mode. This makes it 
possible to switch to the still mode іп the 
shorter time Т1. Speed (A) is detected Бу 


monitoring the intervals of the FG pulses from the 
capstan motor via a MMV IC. 


DETAILED DESCRIPTION 
5-10. SPEED CONTROL 
TAPE DIRECTION DETECTOR 


The FG signa! is made from the FG1 and FG2 

The phases of these two signals differ by 90 
ите. Both signals are amplified in amplifier 
ІСІ (TP4, TP5), and the outputs are supplied to 
ІС2 and ІСЗ. In 1С2 D type flip-flop, the forward 
or reverse tape direction is detected from the 
90degrees phase difference of FG1 and FG2. In FWD 
the output (TP6) of IC2 becomes low, and in REV 
the input phase reverses, and the Q output becomes 
high. (Figure 5-13, Figure 5-14) 


FWD MODE 


D (TP4) | | | | | | 


Воја Был ж ре еи 


|Q (TP6 1.) 





Fig. 5-13 Tape Direction Detector 
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x 1/16 
x 1/32 


x 17/2 
x 1/4 
x 1/8 


L L 


Fig. 5-14 FG Count Down Circuit 


5-11. FG COUNT DOWN 


The FG1 and FG2 signals are supplied to an 
exclusive "or" circuit. The FG1 (TP4) signal is 
input to pin 12 eie os and to pin 13 after it 
is ay delayed by R7 and С19. The output is 
a doubled FG signal. The FG2 signal is doubled in 
the same way. In TP7 the FG1 and FG2 signals have 
a 90-дедгеез српом difference, thus resulting in a 
quadrupled С signal (figure 5-15). this 
quadrupled FG signal is input to the ІС2 D type 
flip-flop. It is also supplied to the X1/32 slow 
drive circuit and the comparison signal of the 
phase comparator for REC. 


The quadruple FG signal is counted down to a 
double FG signal in the IC2 D type flip-flop. The 
FG2 signal (TP5) is used to make a one-third FG 
signal in the 1С5 JK type flip-flop. 





PIN 12 (INPUT) qp (pees, МЕР Че, 

PIN 13 (INPUT) JTL LJ LL 
DELAYED BY 

R7 AND C19. Я 
РІМ 11 (OUTPUT) П П П n П [1 FG x 


PIN 8 (INPUT) l [ l | 1 | 


PIN 9 (INPUT) 
DELAYED BY 


R14 AND C23. кы Ss ғаш ЖЕ жал ГӨР | 
юн 10 (ure) ЛП [fl ПЛ ПП re x 2 


ТР7 (PIN 11 + PIN 10) ПЛППЛПЛППЛЛЛПЛ FG x 4 


Fig. 5-15 Operation of Exclusive OR Circuit 


5-12. FG SIGNAL SELECT CIRCUIT 


Three types of signals are input to IC6 through 
pins 1, 2, and 15 and are used to switch the pin 3 
output signal in accordance with the speed mode. 
This output signal is input to pin 17 of IC40 
where it is divided and multiplied depending on 
the speed mode to make the sampling frequency. 
This is shown in figure 5—16. 
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FG FREQUENCY INPUT & SAMPLING PIN INPUT 
(сево) (1с40) 
ТАРЕ (ЕС DIVID- | 1040 INPUT DIVIDER | SAMPL- | Pin22 | Pin21| Pin20 | Pinll | PínlO | Pinl3 
SPEED |FREQUENCY ER (IC6 OUTPUT) ING FG | VSCO | У5СІ | VSC2 | МО01 | MOD2 | SLOW 


Fig. 5-16 FG Frequency 

















5-13. SPEED CONTROL CIRCUIT 
Speed control is performed by counting the clock тош lation a 0С fog ЦИ ret и 


signal during the high period of the sampling FG 

signal (720Hz or 540Hz), made from the FG signal, Pd 2. осом Fil ed ae dun На 
and comparing the count of the clock signal with 50X), the high period of the PWM duty becomes 
the counts stored in ROM, (from the respective shorter and the DC voltage becomes lower. If it 
modes), thereby keeping the speed constant. № із faster, the high period of the PWM duty becomes 


there should be а difference, the error output is 
converted to a 17kHz 5V p-p pulse, by pulse width Хр and the DC voltage as shown in figures 5- 


FROM 
SYSTEM 
CONTROL 


TO 


DIGITAL г 1 
х1/4, х1/2 
2 COMPARATOR | DRIVE 


CIRDUIT 





Fig. 5-17 Speed Control Operation 
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Fig. 5-18 Speed Control Operation 
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Fig. 5—19 Speed Control Fig. 5-20 Phase Control Block Diagram 


ЕСУ REFERENCE COMPARISON 
30Hz INTERNAL OSC FG SIGNAL 
е | 30Hz LOCKED REF CTL SIGNAL 


30Hz LOCKED INPUT VIDEO | CTL SIGNAL 
assy 4------------------ 
30Hz INTERNAL OSC FG SIGNAL 
30Hz LOCKED INPUT VIDEO | CTL SIGNAL 
INS 4------------------ 
30Hz LOCKED INPUT VIDEO | CTL SIGNAL 


TC/INS | 30Hz LOCKED REF CTL SIGNAL 


Fig. 5-21 Phase Control 












2. Phase Control 


Іп phase control, the reference signal and 







comparison signal charge as shown in figures 5-20 
and 5-21. 
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5-14. REFERENCE SIGNAL 


during REC is produced by 


The reference signal 
8 from pin 


үи the 60Hz signal made in IC 
in 


14, dividing it by two. т 1C36 (a D-type flip— 
flop), and sending the resulting 30Hz signal to 
рт 5 of IC37 (A) (the switching IC). This IC 


Supplies the 30Hz signal made from the tracking 
MMV signal and internal oscillator in PB and the 
internal oscillator 30Hz signal selected by the 
CTL EDIT signal (low) synchronized by the tracking 
MMV signal (input video signal) in REC to pin 6 of 
1С40. То achieve synchronization іп assemble 
editing, the count down IC's (IC8, ІС9, and ІС10) 
for the FG signal are reset by the PB signal 
(high) and the CTL signal in 1С32, and the counted 
down FG signal is sent to the internal oscillator 


1832 аз а reset ulse. іп this мау, 
synchronization of the CTL signal and the internal 
oscillator 30Hz signal is obtained апа picture 


quality. в maintained at the editing point. This 
is illustrated in figure 5-22. 


CTL REC 


+129 О 






(7 ni т?9 


с28 1С12 тғІШ 
+. = 3 


х ДР В 1 
2 K) 95 оа › Ва 
Arcs P 
ы 
CTL HEAD + 4 Г | 


н 
E^ 















5-15. COMPARISON SIGNAL 


In REC, the comparison signal counts down the FG 
X4 signal to 1/288 in (СВ, IC9 and 1С10 (preset 
value hex: 120) to make a 30Hz FG signal. This 
оопа! is sent to 1С16, where it is selected ie 
REC signal (low) and then sent to pin 16 of 1С40. 
By sending CT REC (low) to O4, the REF 30Hz signal 
is passed through C28, D3, and D4 and sent to the 
CTL heed to record the CTL pulse. In playback, 
the comparison signal is picked up from the tape 
by the CTL head, amplified in 1С12 and IC13, sent 
to 1C16, selected by the PB signal (high), and 
sent to pin 16 of 1C40. Since noise will occur in 
the CTL signal when inserting time code, the CTL 
signal is correctly read by switching the 1С14 
threshold level уа the (|) TC EDIT signal. 


Please refer to figure 5-23. 
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Fig. 5-22 Phase Control Circuit 
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5-16. PHASE CONTROL CIRCUIT 


The relationship between phase control and speed 
control is shown in figure 6224 


ЅРЕЕр 
‚ CONTROL 
1 
[ 
і 





Fig. 5-24 Speed/Phase Control 


As shown in the figure, speed control performs 
rough contro! to obtain the target rotation. 
Phase control performs fine control not obtainable 
with speed control. 


Іп phase control, the reference signal апа 


comparison signal are compared, and control is 
performed so that their phase difference is zero 
(0). Next is an explanation of 1С405 internal 
composition. 


FROM SYSTEM 
CONTROL 


REFERENCE 
SIGNAL 


DIGITAL 
PHASE 
COMPARATOR 


COMPARISON 
SIGNAL 


The correct phase difference between the 
reference signal and the comparison signal 
for the speed modes sent from the system 
contro! circuit are stored in ROM. To 
simplify the explanation, we will assume 
the ROM number is 5. 


The counter begins counting with the 


| rising edge of the reference signal and 


stops counting with the falling edge of 
the comparison signal. 


. This counter number and ROM number are 


compared in the digital phase comparator, 
and this error output replaces the duty 
difference by PWM. The ROM number now is 
5. and if the counter number is smaller 
than this, it is judged that the phase is 
advanced, and so the high period of the 
duty is lengthened. 


By converting the PWM output to a DC 


` voltage in the LPF (R94, C55) and feeding 


it back to the motor, the rotation of the 
motor is kept constant. 


However, in the X1/8, X1/16, and Х1/32 


' slow speed modes, phase lock is not 


performed. 


MOTOR 
DRIVE 
CIRCUL 





Fig. 5-25 Phase Control Circuit 
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Fig. 5-26 Phase Control Operation 
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5-17. PHASE LOCK DETECTOR 


If the servo lock shifts in the normal speed mode, 
the SERVO LOCK indicator on the front panel comes 
off to inform the user of trouble. When detected 
in ВЕС, 1С18 is forced and locked at low by the 
REC signal (high). In playback, 1C17 makes а 
window pulse using the reference 30Hz signal. 

hen a CTL signal enters during this window pulse, 
1С18 outputs a LOCK signal (low). At speeds other 
than normal speed, operation of this circuit is 
disabled Бу resetting ІСІ8. Please refer то 
figure 5-27. 


1С17 (А) 


CTL 3012 


REF 30Hz 


Q OF 1С17 (А) 


D OF 1018 


С ОР 1018 
(CTL 30Hz) 





Fig. 5-27 Phase Lock Detector 
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signal can be changed by Ше VR3. By adding this 
5-18. X1/32 SLOW SPEED CONTROL det (figure 5-30 О of 1030) and the TP23 


The reference 30Hz signal is divided by 2 in IC18 duel. (паше 25-28) ө еа И 
(D type flip-flop). By M this signal 85,8 rotation of the capstan. However, in speed modes 
reset pulse, the X4 FG signal (figure -28 ТР21, other than Х1 /32, the signal at point (A) becomes 
270Hz) is sha into a sawtooth waveform in 1829 high and the 011 output becomes low. The signal 
(A) (figure 5-28 TP21). This sawtooth waveform at point (B) becomes low as does the output of 
is used to make the 50%—50% ашу cycle waveform 1030. This prevents influence on the capstan motor 
indicated at TP23 in figure 5-28, in 1C29 (A) in speed modes other than X1/32. 1С32 decides the 
(comparator). However, smooth capstan rotation off timing of the capstan motor when switchin 
cannot be obtained with only this. A ХА FG signal from any mode to the still mode. the Е 
is generated in 1С30 (MMV). The duty of this опа! drops below 250Hz, 1С32 is мч and the 
capstan motor turns off. 


W3 


“го 
(270н2 





Fig. 6-28 1/32 Slow Control 
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Fig. 5-29 Variable Slow 
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5-19. VARIABLE SLOW CONTROL 


The variable slow control circuit performs fine 
control of the speed between speed modes to 
achieve smooth speed changes. 


The speed divisions between modes are as follows. 


8 steps between X2 and X1, X1 and X1/2, and 
X1/2 and X1/4 

4 steps between X1/4 and X1/8 

2 steps between X1/8 and X1/16 


The speed is changed by changing the internal 
reference signal (normally 3.58MHz) of the digital 
servo IC in steps. When the variable slow mode is 
selected, the play head is automatically selected 
and the AT mode set. ПИР 

Figure 5-31 shows the clock control circuit. ІС50 


5 а clock divider IC. It first divides the 
7.16MHz clock by 1/64 and, the multiplier is 
determined by the 4-bit signal specified for the 
speeds from SLOW4. The multiplier input of 1С50 
is 6 bits, and so it can set the multiplication 


for speeds up to X63. п the variable slow mode, 
the speed is set at the even values between X32 
and X18, and so the clock changes іп 8 steps 
between 3.5795 and 2.0135MHz. Clock selection in 
the variable slow mode and in the normal mode is 
performed by the SLOW signal. By also using this 
4-bit data іп synchronize control, through the 
serial interface (RS- 422), tape speed contro! 
also mes possible. Figure 5-30 shows the mode 


signal (SLOW1 to SLOW4) data for the variable slow 


TANI 


ТР21 ок и 


ТР7 
FG x 4 


TP23 


EI" Se lr ed 
а оғ 1c30 ППЛАЛЛАЛЛАЛАЛЛАЛАЛЛЛАЛЛАЛЛАЛЛАЛЛАЛЛАЛЛАЛАЛАЛААА. 
(Q12) 

Fig. 5-30 X 1/32 Slow Speed Control Signal 


1650 





Fig. 5-31 





mode, and Ше division 
determined by this data. 


5-20. MODE DETECTOR 


The mode detector circuit controls the capstan 
error voltage amplifier gain while monitoring the: 
tape speed FG signa! in order to ensure quick and 
gentle speed changes. 


This circuit makes quick and gentle speed changes 
possible by continually monitoring the FG period 
via a retriggerable MMV and turning the control 
gain switch on and off in response to the speed 
mode. Figure 5—32 shows the schematic diagram of 
this circuit. The two ММУ of C33 аге 
гет селе MMV that monitor the FG period. (В) 
of 1833 is T=0.7 ms, and (C) is T=0.15ms. п the 
X1/32 to X1/2 modes the FG X2 signal is input to 
B. The FG frequency at this time raises the error 
voltage amplifier gain when above approximately 
700Hz and decreases it when below 700Hz. 

Figure 5—34 shows the timing chart for monitoring 
the FG signal. When the FG period drops below 
that set in the MMV, the output becomes 
continuously high and the gain is decreased. In 
(С) of 1С33, the FG signal is input to (В) in the 
X1 and X2 modes. When the FG 15 above 
approximately 6700Hz, the gain is increased. When 
it is below 6700Hz, the gain is decreased. The 
difference between circuits (B) and (C) is that in 
(B) a pulse signal is used, where as in (C) the 
jain is changed at a point below a certain period. 
his is done to control the speed based on the 
frequency of the FG signal. Figure 5—33 shows the 
error voltage amplifier. The PWM signal for speed 
contro| and the PWM signal for phase control are 
mixed in the filter and control the gain of each 
amplifier circuit depending on the mode. 1С44 is 
used to improve the rise at start. 


ratios апа frequencies 


By adding synchronize contro! using ап analog 
voltage after the PWM output of this circuit, the 
speed is controlled. 


CLOCK 
(TO SERVO IC) 


Clock Control 
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Fig. 5-32 Mode Detector 


Fig. 5-33 Error Voltage Amplifier 
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Fig. 5-35 Error Amplifier Control 
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DRUM SERVO 
5-21. GENERAL DESCRIPTION 


This circuit has two principal functions. 
1. Control of the drum. 
2. Generation of head switching pulses and 
recording control signals 


This circuit is located on the same circuit board 
as the capstan and reel servo circuit. 


DRUM SERVO CONTROL 


This circuit synchronizes the drum with incoming 
signals. This control is divided into, 


1) phase control 
2) speed control 


Both the phase control and speed control circuits 


use digital processing. А | simplified block 
diagram is shown below. 


Speed Control 


Trapezoid. 
Gen 


Trapezoid 
Gen 


Phase Control 


As can be seen in the diagram, for speed control, 
а trapezoidal wave is produced from the internally 
generated 14.318MHz clock, and а nt pulse and 
sampling pulse are produced from the drum motors 
FG signal. 


For phase control, a trapezoidal wave is also 
produced from the internally generated 14.318MHz 
clock as in speed control, and the H.SW pulse 
produced from Р/С is used as the sampling pulse. | 
The error voltage, produced by а sample/hold, is 
mixed with the speed control error voltage and 
both are used to control the drum. All subsequent 
operations (trapezoidal wave, S/H, D/A) use 
digital processing. In editing, it is necessary 


to match the phase of the input signals V sync at 
the cut-in point with the V sync of the playback 
signal. If the phases of the vertical signals do 
not match, skew error will result making it 
impossible to detect framing. Therefore, the 
phase difference between REF V sync and PB sync 
(incoming V sync in REC) is detected and used to 
change the trapezoidal waves phase in the phase 
control circuit. 





Fig.5-36 Drum Servo Simplified Block Diagram 
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5-22. SPEED CONTROL 


Дем 4 ое gps плаше рте по The FG signal generated by the drum motor is 
passes through the amplifier and is sent to the amplified by 034 and 1С53 and is sent to the 1/2 
1/2 divider where a sampling pulse (latch signal) оо Ра 9 Урумчу ы O па + 
and preset pulse are made. slightly delayed in C104 and then latched in IC55. 
This preset pulse is used to reset, and the This will be explained later, but note that this 
is necessary to synchronize the FG with the clock 
sampling pulse із used to  sample/hold, the signal. 
trapezoidal wave made by the counter. 


5-23. FG AMPLIFIER, DIVIDER, OSCILLATOR 
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Fig.6-37 Speed Control Sample/Hold Fig.5-38 FG Amp/Divider/OSC 


IC56, C107, 108 IC64, 65, 66 
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Fig.5—39 Speed Control Block Diagram 


5-24. PRESET GENERATOR, TRAPEZOID, S/H 


Refer to the schematic in figure 5-41 the 720—Hz counters аге reset. Тһе clock signal with a 
1/2- divided FG signal separates into two signals. frequency of 7.16MHz, is passed through the AND 
One goes to the preset generator composed of IC56 gate in 1C67 and gated with the output of the 
and ІС57, and the other one goes to the latching overflow detection circuit, it is now applied to 
(sampling/hold) circuit composed of 1С69 and 1С70. the clock terminal of the counters. The overflow 
64, ІС65, and IC66 form а 12 bit counter where detection circuit uses the QD output of 1С66 аз 
the trapezoidal wave is produced, and 1С61 and Ше clock signal for 1C61, the carry out (СО) 
ІС67 form the overflow detection circuit. Now we signal of 1С61 is combined with the respective 
will explain each of the circuits. The FG signal maximum signals of the counters in AND gate 
is delayed in C107 and R168, and the width of the  (IC63). Therefore, when an overflow is detected, 
preset signal is determined in R169 and C108. The the clock signal is prevented from reaching the 
delayed signal is latched by the clock signal counters. When a carry out of 1С61 does not 
(7.16MHz) іп 1857 and then sent to the LOAD оссиг, a mon is output and inverted to low ai 
terminal of the counter composed of 1С64, ІС65, 1С64. This low is latched by 1С57 to clear (reset e 
and 1C66. When the LOAD signal is low, the  1C69 and 1С70. 


Preset 
Pulse 


1с61 (15) 


тсе1 (7) 


Sampling Hold 
Point 





Fig.5—40 Speed Control Timing Chart 


R169] IC56 1с56 
FG (72092) О 





Fig.5—41 Preset Р Gen/Trapezoid/ S/H -> 
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5-25. D/A and Drive 


Refer to the schematic diagram in figure 5-42. The 
sample/hold information from 1C69 & 70 is sent to 
the D/A converter 1С91 where the speed error 
voltage is generated. After the error voltage is 
amplified in 1093, it is mixed with the error 
voltage of the phase control circuit. VR13 is 
used to adjust the gain, and VR15 is used to set 
the drive circuit reference voltage. If the drum 
speed decreases for any reason (tape sticking, 
servo failure, etc), the motor should be stopped 
completely. IC99, 1С100, and 037 combine to form 
a circuit for this purpose. The error voltage 
output is clamped to zero by Q37. This circuit 
will immediately cut the control voltage to the 
motor, when the motor develops an abnormal 
condition. 


The PG signal from the drum motor is detected to 
determine whether or not the drum motor is 


turning. . . 
№ the drum motor is turning, the PG signal 
triggers 1С99, causing the output (рт 9) to 


become low. This low is used to set 1С100. The 
PG signal is also sent to а second MM inside of 
199. This MM output is sent to the data input of 
1С100 and is latched by the inverted PG signal, 
when the head is turning close to the correct 
speed, the time constants of the MMV’s will keep 
the (О) output of IC100 low, causing O37 to be 
turned off. If the motors speed decreases, 
IC100's Q output will be fatched high, turning on 
Q37 and cutting off the error voltage. 


This circuit detects whether either the drum servo 
or the capstan servo are operating properly. 
Operation of the drum servo is detected by 
comparing the REF V signal with the head switching 
signal made from the PG signal. If the servo is 
locked, REF V is latched by the head switching 
signal, and the detector’s output goes low, but it 


E servo is not operating, the output will be 
igh. 


CAP SERVO 





Е19.5-43 Servo Lock 





a 
S/H output o—- 
(Latch out) = 


Phase control.o 
output 


ERROR VOLTAGE OUT 


Ле? 





Fig. 5-42 D/A and Drive 
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5-27. PHASE CONTROL CIRCUIT 


Phase control is performed by comparing the phases 
of REF V with the head switching pulse produced 
from the PG signal. The reference signal head 
switching pulse is used as the sampling pulse. 


This circuit also includes an auto H phase circuit 
which automatically detects the H phase of the 


playback signal and the record signal when editing 
and prevents a divided Н (skew error) at cut-in. 


т тту... Cin REF V 
REF V 


р 
Са ж. TRAPEZOID 





Fig.5-44 Phase Control 


As with 5 control, all of the above operations 
are di anc by digital processing. Refer to the 
schematic diagram іп figure 5-46. 1С86, 1С87, 

, 1889, and 1C90 perform phase control, and 
(C81, 1C82, and IC83 compose the auto Н phase 
circuit. 











1070 1070 


мор (но 


21882 о 


447KHz О 


CTL RECO) CLOCK 


(А55(0)) 


We will first talk about the phase control 
circuit. A trapezoidal wave is made in 1C86, 1С87 
and 1088 

Using а  7.16MHz clock. The slope of the 
trapezoidal wave is determined by the floating 
detection circuit 1084. The maximum output count 
of 1086, 87 & 88 is 4096, so the maximum time is 
approximately 570 microseconds. Тһе trapezoidal 
wave is then sent to the sample/hold in 1C89 and 
90 by the head switching pulse. This signal (from 
the sample/hold) passes through the D/A converter 
1C92 and is mixed with the speed control signal. 





Fig.5-46 Phase Control Timing Chart 


(7.16MHz) 





Inhibit Pulse 


Fig.5-45 Phase Control Schematic Diagram 
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Next, we will talk about the auto H phase circuit. 
To determine the phase difference between playback 
and the signal to be recorded, it is necessary to 
detect the phase of the recorded V sync and the 
hase of the V sync signal to be recorded. 1С70, 
C73, and 1062 form the circuit that detects this 
phase difference and 1С75 (pin 9) is used to 
determine. The direction of count according to 
which pulse is ahead or behind. If the phase is 
behind in editing, it up counts the preset value 
the amount it is behind, and if it is ahead, it 
down counts the preset value. The preset value is 
determined by 1С81, 1С82, and IC83 using а 447-КНг 
clock signal. 


The EDIT mode has an INSERT mode and an ASSEMBLY 
mode, both of which use nearly the same control 
method except for one difference. If the preset 
amount is changed in the INSERT mode, that 
condition is maintained from cut-in to cut-out, 
whereas in the ASSEMBLY mode, the preset value 
gradually returns to its original value. This is 
because in the ASSEMBLY mode the cut-out phase is 
of no consequence, and so the trapezoidal wave is 
given a broad slope to ensure stability. However, 
їп the insert mode, the phase at the time of cut- 
out is importent, and so the condition established 
at the time of cut-in is maintained until cut—out. 





Switching from the INSERT mode and the ASSEMBLY 
mode is performed by 1С80. In the ASSEMBLY mode 
the IC is switched to A, and in the INSERT mode it 
is switched to B. Each of the modes will now be 
explained. We will start with the INSERT mode. 
in the INSERT mode, IC80 is switched to B, and so 
the 447-kHz clock signal is sent to the counter 
composed of 1С83, 1С82, and 1C81. The preset 
value at this time is set by detection of the 
phase difference using 1C62 which sends it to the 
ENABLE (EN) input of the counters however, the 
instant recording begins, the MOD (high) signal is 
sent to 1С62, where the preset value is kept by 
making ENABLE high. 


Detection of the direction of the difference is 
performed by sending the output of pin 9 of IC75 
to the U/D input of the counters. When IC75 (pin 
9) is low, the preset value is up counted, when it 
is high, the preset value is down counted. A 
problem that 15 encountered here is that over 
correction of the preset value will cause the Х 
value to change. 

Therefore the amount of correction is limited by 
1C76 and 1C75. This amount is approximately 200 
us. If the phase difference is more than 200 us, 


the LOAD input is made low and the counters are 
disabled. 


In the ASSEMBLY mode, the preset value is 
gradually returned to its original value іп 1С84 
by using a 218—Hz clock signal. 


Delay Mode 
(ер count) 


Ahead Mode 
(Drum count) 


HEAD SWITCHING 


ERROR Pulse 
(1C73) 


Delayed REF V 


1с62 


1с76 (0 
1675 (4 
1675 


Ғі9.5-48 Auto Н Phase Timing Chart 
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5-28. DELAY У REF (REC SHIFTER) AND INHIBIT PULSE 
GENERATOR 


This circuit works with the rec shifter circuit to COUNTER 
prevent floating when down counting during auto H OUTPUT 
phase operation: The rec shifter is located 2.75H 
after the following edge of V sync and is produced 
from the 30-Hz signal sent from the sync 
generator. 


This is made from the second serration of the V 
sync, and їз therefore adjusted in IC78 so it [ernn ins 


occurs 2.75H later. 
pum HEAD SW 


OVER FLOW 





T ПИ НИ НАИ VIDEO IN Fig.5-50 Over Flow Inhibit 
1 
КК Mic REF V 


M HEAD SM 


Fig.5-49 Rec Shifter 





1с79 1с76 


CLK Gate 

If down counting should occur during auto H phase (Inhibit Pulse) 
operation, overflow will occur at the zero cross 
point, making sample/hold impossible. To prevent 
this, overflow is disabled for 200 us after the 


preset time. 


Delayed 
REF V 





Fig.5-51 Rec Shifter Circuit 


IC78 (12) 


1C78 (4) 
179 


1655 (Q) 
(Rec Shift) 


IC76 (9) 





Fig.5—52 Rec Shifter Timing Chart 
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5-29. DRUM SERVO LOCK DETECTION 
The three purposes of this circuit are: 
1. To detect whether the drum motor is 
turning. 
2. То detect whether 
Operating properly. 
3. To detect whether the drum capstan motor 
is locked. 


the drum servo is 


To detect whether or not the drum motor is 
Т; the PG pulse signal produced by the motor 
is used. 

The PG 


те, pulse (MM output) goes to 1С99. The first 


(pin 9 of 1C99) is a PG pulse detection 





circuit. 

№ the speed goes above a certain level, the pin 9 
output becomes low causing the pin 1 output of 
1С100 to become low. This information is then 
sent to the system control circuit. 


To detect whether or not the drum servo is 
operating properly, the REF V signal and the head 
switching pulse made from the РО pulse аге 
compared. hen drum servo operation is correct, 
ріп 13 of 1C100 becomes high. To detect whether 
the drum or capstan motor have become locked, the 
REF V and H switching signals are compared. When 
operating normally, the output of pin 12 of IC101 
is high, and when ап abnormality occurs, it 
becomes low. 


HEAD .SW 


1с99 (7) 


IC98 (9) 


IC98 (6) 


IC71 (6) 


Fig.5-53 Drum Servo Lock Detection 


PG М.М О 





САР SERVO 


DRUM SERVO 


ROTATION 


Fig.6-54 Drum Lock Detection 
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5-30. НЕАО SWITCHING PULSE AND RECORDING 
CONTROL SIGNAL 


CH 1 REC & PB 
This circuit produces the head switching pulse, (REFERENCE 


record control signal, and rotary erase control 
signal from the PG pulse. Refer to the schematic 


diagram in figure 5—56. CH 1 ERASE у CH 1 PB (AST) 
5 LUMINANCE 


1С104, 1C105, 1C106, and 1C107 form the counter, 
1C108 is а P-ROM, 1С109 is a latch, and ІС110 and 
1С111 is a shift register. All timing is produced 
in the P-ROM using the PG pulse as a reference. 
Though the position of the PG head is 15 degrees 
ahead of the head switching of the Y R/P head, the 
attachment position is not precise. To compensate. 
for this variance, а preset value is used and is 


СН 2 PB (AST) | o». 


adjusted by SW1 and SW2. This preset value ranges 27. DIRECTION OF TAPE 
between FOO and FFF (2.2 us to 1100 us). This DRUM ROTATION Н 


timing is made by setting the R/P head switching COLOR LUMINANCE 
ulse data with Q12 and adjusting it using SW1 and 
М2 so that the Y R/P d switching pulse is 
2.76Н from V sync. When the timing of this signal 
is determined, е timing of all other signals is 
automatically determined in the Р-КОМ. Now ме . ни 
will describe each of the signals. Fig.5-55 Heads Position 


TAPE EXIT TAPE ENTRANCE 





12748С266 


Y 


OTP62 
RI 


ỌTP63 
с от 





Fig.5-56 Head Switching Pulse and Rec Control 
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Y R/P HEAD SWITCHING PULSE GENERATOR 


The head switching pulse is shifted 2.75H from V Y R/P | | 


sync ш the м mi ome 1 rd it is | 
ositioned exactly in the middle of а period. eee i 
if tne pulis. has. jitters the Reed ewitenia files (esx) 
may overlap H sync. If this happens, the TBC may 
malfunction due to the resultant spike noise, 
etc, іп Н sync. To prevent this, it is shifted 





0.25Н so it is always in the middle of H sync. 
The aortae line rens се timing n ШЕ 
ulse. In most cases the actual position of t ; ені 

ead switching pulse will be at 2.25H, ог shifted Біз.5-59 Y Р/В (AT) Head Switching Pulse 
0.5H from 2.75H. 


Refer to the schematic diagram and timing chart in 

figure 5-57. The Y R/P head switching signal made 

in the P-ROM is sent to the MM of 1С132, while С R/P, AT HEAD SWITCHING PULSE 

P.B. sync is sent to 1С130 where it is compared 

with the MM output (Q) to detect where head Тһе С (R/P) head is positioned 6.792 degrees 
switching is positioned іп sync. The MM time | (approximately 10H), and the С (АТ) head is 
constant pulse width of 1С132 is actually long, positioned 60 degrees (approximately 88H), from 

and wavetorm (3) reset by H sync is output. The the Y (R/P) head. 

position of head switching is determined by the e 
0.25H time constant of 1С33. 


| Ен Y R/P 
1 

C R/P 
1 


СР.В (АТ) 


HEAD 
би Орт 


РВ SYNC О 





Fig.5-60 C R/P P/B(AT) Head Switching 


Y/C CHANNEL 1 AND CHANNEL 2 REC SWITCH 


This circuit oduces a pulse that switches the 

aub 3d recording current ри channels А пе ае 
schematic diagram of the circuit ап 

AME chart are shown: In figures 5-61 and 5-62. 


16132 (9) 


1с133 MM OUT 
1c120 16122 16131 x + 


10133 (Q) (TP66) Y СКІ REC sw 


С СНІ REC SV 





Fig.5-58 Y Head SW Pulse Gen | | > rds 


Y CH2 REC Su 





Y P/B (AT) HEAD SWITCHING PULSE GENERATOR 
The Y Р/В head is positioned 60 degrees from the Y` 


R/P head. The timing of this signal, as with that i 2 Rec Switch 
of the Y R/P head signal, is shifted 0.5Н from the dx а 
signal generated in the P-ROM. % 


7-96 


У CHI REC 


Y CH2 REC 


С СНІ REC 


с CH2 REC 
RE СИ 
RE СНЗ 
1с120. (4) 
1с122 (0D 


Y СНІ REC sw 
| C CH] REC SW 


Fig.5-62 Y/C CH1, CH2 Rec Switch 





ROTARY ERASE START 


This is an active low circuit that ое the 
rotary erase oscillator circuit. Rota erase 
basically operates in the INSERT EDIT fede: In the 
normal REC or ASSEMBLY mode, however, the tape 


cannot be erased between the full erase head and ten 9) 
video head because of the distance, and so this 1с118 
interval is erased by rotary erase. To allow а 

certain margin, 5 seconds has been selected as the 16123 (9) 
erase time. 


ІСІЗЗ (Q) 


16125 (9) 





16123 12123 


Ба D 
EDIT START O = 
RET О = ск ско 


1с102 
р X смирија 





Fig.5-64 Н/Е Start 


7-97 


AUTO TRACKING (АТ) 
GENERAL DESCRIPTION 


The AU-650 has an automatic tracking (AT) function 
to facilitate noiseless variable speed playback т 
the still, jog, and variable search (X2 to X-1 
range) modes. 


x 2 SPEED 


The video heads on the upper drum include, in 
addition to the record/playback heads, playback 
heads mounted on a_ piezo ceramic material. By 
applying ап electrically controlled high voltage, 
the 216305 are shifted to keep them on the video 
tracks. 


5-31. Fundamental Operation 


In the still, jog and variable search modes, the 
playback heads trace the tape differently from the 
recorded tracks, thus producing noise т the 
playback picture. 

in this noiseless system, the heads are moved to 
compensate for this incongruity and make the heads 
trace the recorded tracks, thus eliminating the 
noise. Figure 15-1ГА) shows the mis-tracking that 
results in the still mode. Figure 15—1[B] shows 
the AT1 video head beginning to trace the А1 
track. As the AT1 head scans this track, a 
sawtooth voltage is applied to the piezo element 
to which it is attached. This sawtooth correction 
voltage will shift the head and allow it to trace Fig. 5-66 Fundamental Operation. 
only the A1 track. 








5-32. OVERALL BLOCK 


A complete block diagram of the auto tracking 
system is shown in figure 5—67. 


This circuit is composed of ап LSI (MN6067) for 
pattern „ generation, two microcomputers, a 
piezoelectric element drive amplifier, and other 


[A] W/O AT [В] AT Mode 





Fig. 5-65 Fundamental Operation peripheral devices. Functionally, it is divided 
mo a pattern generator section, and а serch 
ion. 


The pattern generator section, generates an analog 
The dotted line in figure 5-66 shows the mis-. voltage (pattern voltage) that represents the 
tracking that results in the — X2 speed. distance from the locus of the scan, to the video 
Uncorrected, the AT САТ head would trace from the track. The pattern voltage is dependant on three 
beginning, of the Y2 track, to the end of the ҮЗ conditions. 


track. hen АТ control is utilized іп this 

instance, the head is shifted one whole track, and 1. The tape phase. 

is forced to follow the Y2 track. When the AT САТ 2. The drum phase. 

head finishes scanning the Y2 track, the AT Ch2 3. The tape speed. 

head scans the Y4 track, since the tape is у . с 

travelling at double the normal speed. The tape’s phase is obtained from the control 


signal and capstan FG signal; by dividing the 
interval. between control pulses, with capstan FG 
information. 


The drum phase is obtained by integrating the 


internally generated clock pulses, based оп head 
switching. 
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Since this data can be detected in real time, а 
pattern voltage is generated that allows the heads 
to accurately follow the video tracks. This is 
true even if there is a change in tape speed. The 
tape speed data is used to select the ideal track 
for auto tracking. To play back the control 
signal, that becomes the reference for the tape 
phase, a type of head that responds to magnetic 
flux levels at slow tape speeds is used. This 
type of signal pick-up head is commonly referred 
to as a magnetic resistor head (MR head). DC 
amplification is accomplished by using a clamp 
type, head amplifier. 


In recording, only one control pulse is recorded 
for every two tracks (one complete revolution of 
the upper drum). In normal playback one pulse рег 
frame is sufficient. However, in order to scan 
all the tracks accurately in the АТ mode, the 
number of CTL pulses are doubled in microcomputer 
1025. This is done so there is one control pulse 
for every track. 


The AT correction signals (separate signals for 
each AT head) are output from the pattern 
generator, as pulse—width modulated (PWM) signais. 
These two signals are converted їо analog 
voltages, filtered to prevent mechanical resonance 
(of the  pizeoelectric elements), and amplified on 
the AT-2 board. The patten voltages are then used 
to control a high voltage, necessary to deflect 
the piezoelectric elements, the required amount. 


The АТ-2 circuit board also makes control signals 
for other circuits. Normally, when опе video 
track is played back, in the normal mode, the 
number of horizontal lines from V sync to V sync 
в fixed (262.5H). In the AT mode, however, a 
discrepancy in the number of lines will result, 
for each different tape speed. Obviously, this 
will result in vertical jitter. 


To prevent this, the AT circuit produces H data (H 
CONT), and sends it to the TBC, where it 15 used 
to make a predicted V sync. One characteristic of 


piezoelectric elements, is the applied voltage vs. 


То correct any discrepancy between the patten amplitude (sensitivity), this depends оп the 
voltage and the actual video track, the other applied DC voltage. Therefore, to preserve the 
microcomputer (1С26) samples each field, at three | life of the piezoelectric elements, it is best to 


different points. This is done after A/D 
conversion of the piezo playback RF envelope, and 
the numerical value is held in memory. The 
microcomputer will then change the control voltage 
applied to the pizeoslectric element so that the 
next frame is scanned with a 3um displacement of 
the head. If the magnitude of the samples are 
greater than the previous sample, the direction of 
the correction will continue. № the magnitude of 
the samples are less than the previous sample, the 
direction of the correction will be reversed. B 
this process, the playback RF level is maximized. 


apply as small а DC voltage as possible. To 
accomplish this, in the still mode, the stop 
position of the tape is detected, and data that 
causes the capstan to turn is generated and sent 
to the system contro! circuit, to change the 
stopped position of the tape. This is done to 
reduce the DC voltage that is being utilized to 
deflect the crystal elements. 


ҮС 
DUBBLER 
& 

TAPE 
DIRECTION 
DETECTOR 


27 
РЫМ 

< АТА DEMOD FL C) 
рым 


F 
é 
LPF 
& 
На 
| 


CTL 4 FG 
CENERATOR 


(0067) [Pat в 
сті 


ст 
SHIFTER 


L 
© DL 
DETECTOR 


D/A 











Y/C TIMING 
DETECTOR 


Fig. 5-67 Block Diagram of Auto-Tracking Circuit. 
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5-33. PIEZOELECTRIC ELEMEMT ACTUATOR 


The АЏ-650“5 rotary video head assembly (upper 
‘drum) is shown in figure 5-68. The record playback 
(R/P) heads and rotary erase heads are attached to 
the bottom side of the upper drum. 


The mechanical movement produced makes it possible 


15 sere the position of the attached video 
ead. 


AT HEAD 


The AT heads are attached to а piezoelectric 
element, as shown in figure 5—69. 


When а voltage is applied 
element іп the direction of polarization, the 
element contracts. Conversely, when applied іп 
the opposite direction, the element expands. When 
two piezoelectric elements are put together, with 


to а piezoelectric 


their polarizations lined up, and а voltage is 
applied as shown іп figure 5-70, one of the 
elements contracts, while the other expands. 


PIEZO ELECTRIC ELEMENT 


Fig. 5-69 AT Head. 


PATTERN GENERATOR SECTION 
5-34. MR CTL AMPLIFIER 


Please refer to figures 5-71 and 5-72. A magnetic 
resistance (MR) head is used to playback the 
control signal recorded on the tape to facilitate 
detection, of the control track signal, even 
during still or slow speed search. The MR head 
has a "magnetic resistance effect" thin film 
coating, the resistance of which changes т 
response to the magnetic field. The flat parts of 
the CTL signal detected by the MR head (0 level) 
are speg by Q2 with the clamp pulse from the 
CTL CPU (1C25) The pulse is then amplified in 
ІСІ, it's waveform is shaped in the LPF of 1С2, 
clamped one more time by ОЗ, and is converted to a 
pulse by comparator |С2. 





R/P HEAD 
AT C HEAD 


RE HEAD 


* The Y and C heads are included 
in the R/P and AT heads as a 
subassembly. 


PIEZOELECTRIC 
ELEMENT 


22222 LLL 


чаши 


9444449444444 


НН 


РР РР. РЕД P FA 


VIDEO HEAD POLARIZATION DIRECTION 


Fig. 5-70 Piezo Ceramic Actuator. 


A resistor, capacitor and inverter (ІС47) along 
with two gates (1C37 and 1С53) form a circuit to 


roduce pulses, that аге coincident with the 
eading and falling edge of the CTL pulse. 1С14 
selects the appropriate pulse according to the 
direction of tape travel. 

The output of IC53 is selected in forward, while 
the output of IC37 16 selected in reverse. This 


is accomplished by the FWD (High) and REV (Low) 
signals. 
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үкі | МК GAIN 


CLAMP 
From: CPU IC25 





Fig. 5-71 МК CTL Amp Circuit. 


5-35. WAVEFORM SHAPER 


The FG waveform shaper shapes the sine wave 
signals from the FG encoder, attached to the 
capstan motor, into square waveforms. The FG 
encoder unit outputs the FG1 and FG2 signals, 
which are offset 90 degrees from each син: 
Both signals are processed independently Fig. 5-70 MR CTL Amplifier. 
the same circuit, so our explanation here 

will only cover the FG1 signal. 





This circuit produces а symmetrical square 
waveform from the almost sine wave output of the 
capstan frequency generator. This is accomplished 
by taking the upper peak (IC 4-1 and_ rectifier) 
and the lower peak (IC 4-2 and rectifier) and 
using the intermediate voltage between them as the 
threshold level of 1С8. This produces a 


symmetrical waveform that prevents error 
accumulation due 10 forward and reverse 
repetitions. 


PHOTE 
SENSOR 





Fig. 15-9 FG Waveform Shaper (FG1). 
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5-36. FG DOUBLER 


This circuit detects forward or reverse movement 
of the capstan from the waveshaped FG1 and FG2 
signals and acts as a FG doubler. 


The FG1 signal makes the FG up and down pulses in 
1С45, 1С31 and ІС52. These pulses select an up ог 
a down count, ма the switch of IC16, as shown in 
figure 5-74. М outputs а high level signal to О 
out in FWD, and a low level for Q out in REV, via 
the D type FF of ІСІЗ. 


The edge of the first FG1, after switching between 


FWD and REV, is not counted to prevent an error 
resulting тот. on switching, Ше Ары. were 
then outputs to pin о 38, where the | uz ЕСЕ | EDGE | © | pom сом | COUNT 
delayed FG1 signal is detected. At pin 4 the edge 


of FG2 is detected. From FG2, a doubled FG is | vow ence | (8) | pow cour | 


output from 1С31. The timing chart is shown in 
figure 5—75, and a block diagram in figure 5—76. 





Fig. 15-10 FG Counter. 
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Fig. 5-76 FG Doubler Circuit. 
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5-37. STOP POSITION CONTROL 


The stop position control circuit | 
two sections. One section allows still 


is divided into 
pictures 


to be obtained immediately after stopping from a 
non- AT search mode. The other circuit 
electronically corrects for mechanical positioning 


tolerances of the MR head. 


сті. RQ 


MP PATTERN 
PHASE 622” 
SHIFTER 





P sw4,5 





Fig. 5-76 Block 


5-38. AT INSTANTANEOUS START 


In the AT mode, the DC voltage applied to the 
piezoelectric elements is normally controlled b 
the capstan FG and MR CTL signals. In the still 
mode, however, the tape is stopped, зо the 
position of the CTL signal is estimated from the 
internal clock and envelope peak of the played 
back RF signal. To make the FG signal, the 
internal 3.58MHz clock is 1/26 divided in 1C27, to 
make the TCP signal. The TCP signal is then 
divided Бу 64 in 1С28 to produce а 2160Hz output 
at pin 4 to be used as the FG2 signal. The 1/64 
divided output from pin 4 and the 1/32 divided 
output from pin 5 of 1С28 are input to ММУ 1022. 
This produces an FG1 signal which is 90 degrees 
phase shifted, from the FG2 signal. These two 
о» the dummy FG signals to be switched 
у 5 


To make the CTL signal, the playback ВЕ level 
meter's DC voltage (TP25) is differentiated and 
shaped into a square waveform, whose peak envelope 
position is detected by IC9 and 05. 


САР FC2 ters 


Diagram 


of Stop Position Control. 


№ ІСІ0 and 1C12, the CTL г (high) 
and AT acknowledge signal (low) from the CTL CPU, 
and the signal whose envelope peak position was 
detected are used to make the enable signal for 
the counters of 1С49 and ІС50 and the switching of 


uest signal 


IC51 is performed. The count enable signal (high) 
starts to count FG from а preset point, set by SW4 
and SW5. This occurs with the first rise of head 
switching, after entering the STILL mode. When 
255 FG's have been counted, a dummy MM CTL 
signal is output at intervals of 144 FG. The 
count is stop by making the COUNT ENABLE (low), 


with ап envelope peak several fields after CTL 
request (high) becomes low. By this process, the 
position of the CTL signal can be estimated, while 
the tape is stopped in the still mode. 
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Fig. 5-77 AT Instantaneous Start Circuit. 
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CTL RQ 


COUNT 
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Ün 
Fig. 5-78 AT Instantaneous Start. 


5-39. MR POSITION SHIFTER 


the main shifter to cause IC59 and IC60, which 
In performing AT control, the positions of MR head have been preset, to begin counting. The 
and the video heads, on the. upper drum, have a comparators of ІС54 and 1С48, compare the outputs 
very important relationship to the control pattern of 1С59 and 1С60 as "A" data, and set the "B^ 
signal, made from the СТ. signal апа head data, via rotary switches SW2 and 5У/3. This is 

done so the rise of the correction contro! pulse 
switching signal. In this circuit, this of pin 6 of 1С48 is delayed 5 FG behind the rise 


of AT head switching in the normal playback mode. 
The phase of the MR CTL signal is adjusted by 


positional relationship сап be | electricaly 
adjusted, no matter where the MR head is attached. 


This circuit is located between the CTL CPU and 
pattern generator, and corrects the CTL phase. It 


this. 


3 configured in two stages. In the pre shifter, 
the rising “е and falling edge of the CTL pulse, 
from the CTL CPU are detected in ІС47, ІСЗ7 and 


ЧС53 to perform switching in IC14 Тог the FWD and 
REV modes. In the FWD mode, the signals from pins 
6 and 7 of 1С14 enable counting of the rising edge 
by 1С55 and 1С56, and shift from a preset point of 
clock FG X2, between 18 FG and 54 FG. These 
outputs perform edge detection in 1C47, 1С40 and 
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Fig. 5-79 MR Position Shifter Circuit. 


7-104 


"> 
dii 
sw2 ј | ву 














TPL? 
е 


1C31, and function as the count enable signal for 


CTL 


= | 





5-40. PATTERN GENERATOR 


The ра еп generator (1С27) (MN6067) calculates 
the relative positions of the video head and video 
track of any desired tape speed using the CTL 
signal, capstan FG signal, and head switching 
signal. It outputs а signal to shift the piezo 
head appropriately. 


5-41. PATTERN GENERATOR (MN6067) 


The pattern output signal is produced by the A CH 
and B CH drive counters. In the still mode, these 
counters are started 1/3 V period before head 


switching, and decrement using the internal clock. 
The uniform down count is, in effect, a “digital 
sawtooth” that is synchronized with head 


switching. When the tape moves, the amplitude 
and/or polarity of the waveforms must change to 
follow the changing track angle. 


їп the still mode, the “digital sawtooth” is 
negative going. When the tape moves forward the 
capstan FG pulses increment the count, offsetting 
the normal down count. In the forward X1 mode, 
the FG up count just cancels the down count, to 
roduce no patten waveform output. In the forward 
2 mode, the waveform amplitude is the same as the 
still patten, but of the opposite polarity. In 
the reverse mode, the FG count adds to the count 
to increase the correction waveforms in amplitude 
(in the negative direction). This portion of the 
patten generator LSI can compensate for any change 
in track angle as а result of forward or reverse 
tape motion, even for changes that can occur 
‘during a scan. 


03 = 


RATOR 


VELOCITY 
COUNTER 


Fig. 5-81 


This portion of the circuit, however, only 
compensates for track angle, and not for the 
position of the track (relative to the rotating 
drum). At certain speeds, a given track may 
scanned many times before switching to the next 
track. To allow the AT heads to follow this track 
as it moves past the drum, дата indicating the 
correct starting point must be pre-loaded into the 
A and В drive counters, before generating the 
patten waveform. To obtain the correct pre load 
data, the CTL pulse is modulated by tape velocity 
data. CM pulses are output, which are in essence, 
phase shifted CTL pulses. Tape velocity 
information, to which the binary number 112 has 
been added is loaded into a floating counter, with 
the CM pulse. The floating counter is then 
incremented/decremented (depending on tape 
direction) with the capstan FG signal. The 
floating counter’s contents are pre-loaded to the 
A CH or B CH drivə counters, coincident with 
advanced head switching. 
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Fig. 5-80 Pattern Generator. 
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Pattern Generator (MN6067AF). 
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The detailed explanation is as follows. Input CTL 
pulses are divided by 3 and output as three 
separate phases. Each phase of the divided CTL 
will preset a counter to zero, for forward tape 
travel, or 216 for reverse. these counters are 
then incremented or decremented according to tape 
travel direction, as indicated by the capstan FG. 
These counters are, in effect, producing three 
separate digital sawtooth signals, with starting 
points sync locked to separate phases of 1/3 CTL. 


A velocity counter that will compute а given 
number, according to the frequency of capstan 
FG's, is used to indicate the speed of the tape. 
The velocity counter output is shown in graph form 
т figure 5-83. The output of this velocity 
counter is then compared with each output from the 
pitch counters. When two numbers match, a pulse 
is produced: These three comparator outputs are 
combined to produce the CM pulse. The СМ pulse 
is, essentially, the СТІ pulse, phase shifted 


according to the speed of the tape. 
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Fig. 5-83 


The velocity count, offset by a count of +112 is 
reset into the floating counter by the CM pulse. 
he floating counter, then counts (up or down) 
capstan FG pulses. The A СН or B CH drive 
counters are preset, with the floating counter 
data, by 1/3 advanced head switching. Therefore, 
the starting count will vary according to CTL 
phase and tape speed, in relation to drum phase. 
As a result, video tracks are accurately traced by 
the AT heads. 


Figure 5-82 shows the important рт МО data, 


regarding the pattern generator IC 


Figure 15-83 graphically illustrates the action of 
the 3 pitch counter, velocity counter and floating 
counter. 


Terminal | Input/ 
Name Out put 


The CTL signal is delayed according to the 
tape speed and analogue amount. 






The reference waveform used to drive the 
OUT | piezo head АРІ is sento out ав duty-modu- 
lated analogue signal. 
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Fig. 5-82 MN6067AF Detailed Function Table. 
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5-42. SEARCH CIRCUIT 


The AU-650 has an automatic tracking circuit, that 
automatically compensates for shifts between the 
recorded track and the AT head, in the AT mode. It 


automatically traces the track, so that the 
playback envelope is ав large as possible. The 
method used to facilitate this “on-track” tracing 


is to change the positional relationship of the 


head and the tape track. 


In the method used, the envelope is sampled at 
three points in the field, and the envelope data 
of each point is compared for each field. The 
оа! is to raise the tracking accuracy within the 
ield. To avoid unnecessary complication of 
circuitry by the use of this method, all of the 
envelope data is compared in the CPU (ІС26) after 
they are digitized by an A/D converter. 


5-43. A/D CONVERTER 


The C AT RF signal is used as the input RF signal. 
This is because search accuracy can be improved, 
due to the fact the width of the C track (36um) is 
narrower than that of the Y track (44um). The С 
RF signal is filtered by C83 and L7. и is 
amplified by IC6and then peak detected by diodes 
D9 and D10. The DC level is then sampled and held 
by 1С36 and C27. The A/D converter (1С21) 
оа this level and sends the data to the CPU 


С DO PULSE 


VR3 


С АТ RF RF_LEVEL 
C83 
i 


SEARCH 

The CPU determines the amount and direction of 
displacement of the AT d, according to changes 
in the serial дата from the A/D converter. 


In the method used, the envelope is sampled at 
three points in the field, and the envelope data 
of each point is compared for each field with the 
т of raising the tracking accuracy within the 
ield. 


Fig. 5-84 


5-44. SEARCH OPERATION 


In search operation, the first field is played 
back as shown in figure 5-85, and the envelope 
level of point A is stored in the CPU. Before the 
same head starts to playback the third field, it 
is shifted one step (3um), and then it plays back 
the field, and the level of point A (stored in the 
CPU) and the level of point A’ are compared. In 
this case, the envelope level of A’ is larger than 
that of A, so before the head plays back the fifth 
field, it is shifted another step (in the same 
direction). The envelop level, А”, of the fifth 

field is compared with A’, and A" is smaller than 
А. Since the envelope is smaller this time, the 
video head is shifted back one step, before it 
plays the seventh field. 


Іп other words, the ideal position 
stepping, as 


field is larger 


is smaller. | 
they are not in contact with the tape. 
were stepped while contacting the tape, 
color shading and jitter would result. 





5 found by 
long as the envelope of the current 
than that of the previous field, 
and by reversing the stepping, when the envelope 
The video heads are stepped while 
№ they 
ringing, 
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- Relationship between voltage 
applied to piezoelectric element 
and envelop level 


.. Change in applied voltage per frame 
during operation of this circuit 
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Fig. 5-86 Search Operation Timing. 
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5-45. TRACK SKIP CORRECTION 


In search operation, the piezo head is made to 
trace the position with the largest envelope, but 
if the wrong track is traced due to a disturbed 
piezoelectric — element drive | pattern, search 
misoperation, or other disruptions occur, this is 
referred to as track skipping. 


Detection and correction of track skipping is 
performed in the 1C26 search CPU. Detection is 
performed by the field discrimination circuit and 
software, which judge whether field input signals 
to pin 35 and head switching to pin 27, have the 
same phase. Correction is performed by adding or 
subtracting, so that the search data obtain in 




















detection, approaches the central value for 
search. 
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Fig. 5-89 
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5—46. WINDOW SEARCH 


Window search results when the Y/C error on the 
AT-2 circuit board is greater than 3um, and a high 
signal is output from the window comparator, which 
is received by the search CPU (IC26), search is 
suspended until the Y/C error is within it's 
window. In all other cases, ІС26 performs normal 
continuous search. 


5-47. GROUP DELAY COMPENSATOR 


The output from the pattern generator (1С27), 
passes through the PWM demodulator LPF, and twin T 
filter on the АТ-2 circuit board, resulting in 
group delay of this output (with respect to the 
output of 1C27). Since this group delay is 
dependent on the speed, the amount of group delay 
compensation is determined by the capstan FG input 
as shown in the circuit in figure 5-88. The IC33 
up-counter, counts the ТСР (1/26 of 3.58MHz) 
pulses, during the high period of the FG Х4 
signal. The count is reset by (pin 7) of IC33 (the 
саггу- output). The counter output passes through 
gates 1С39 and 1С11. The pulse output is filtered 


to DC, and then amplified by IC3. The output 
voltage vs. tape speed, relationship is shown in 
figure 5-89. 


TAPE SPEED 


Group Delay Compensator Output Chart. 
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5-48. PWM DEMODULATOR FILTER 


The patten pulse width modulation (PWM), generated 
circuits, which are independent identical 
here. The signal from pin 3 of IC27, is inverted 
in Q18, and output by the Q19 emitter follower. 
This output is converted to a sine wave in the LPF 
compo: of R50, R51, C74 and C75. 


When the still mode is set, the signal from pin 3 
of IC27 changes as shown in figure 5-91, so a 
sine wave with an integrated potential, based on 
‘the duty ratio is output to the collector of 020, 
resulting in а sawtooth waveform. 


CONSTANT DUTY 
qu 





The signal output from Q20 passes through the twin 
T filter, and a DC out signal, with а sawtooth 
waveform is output to the emitter of Q21. 


The twin T filter is composed of R52, R53 and C78, 
which make up the LPF. While C76, C77 and R54 
comprise the HPF. The respective frequency 
characteristics are shown below in figure 5—93. 


THE DUTY INTERVAL SHORTENS 
”---------- 


Fig. 5-92 PWM Demodulator Filter Waveform. 
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Fig. 5-93 Twin-T Filter Frequency Characteristic 
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5-49. SEARCH OUTPUT CIRCUIT 


The search output generated in the search CPU 
(1С26) is mixed with the PWM demodulation out 
signal, and is used as the data for shifting the 
piezo head. Therefore it must be converted form a 
digital signal to ап analog signal. This circuit 
is composed of the SEARCH A and SEARCH B circuits, 
which are independent identical circuits. Тһе 
digital output of ІС26 is converted to an analog 
signal in 1С11, by sampling the 400Hz serial clock 
from 1C26. it then passes through the ІСІ voltage 
follower, and is mixed with the pattern voltage. 


SEARCH AO 


SEARCH BO 





Fig. 5-94 Search Output Circuit. 


5—50. MIXER 


This circuit adds the control voltage of search 
control to Ше PWM demodulated delta wave, after 
which it adds the group delay control voltage, and 
mixes the control signal. 


The mixed output is supplied to ІСІ, and is output 
by the comparator from pin 1 of 1С1. At this 
time, the shift reference position is set by VR2 
and VR10. 


(D Pattern 
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(3 point search) 

(2) Pattern 
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Fig. 5-95 Control Signal Mixer. 
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Fig. 5-96 Mixer Circuit. 


5-51. SWITCHED FILTER 


The delta wave that moves the piezo head is made 
in accordance with the head switching timing. 
From the point that the piezo head leaves the 
track, however, there is no need to move the head, 
and the delta wave is no longer present. If the 
delta wave signal were to be lost at this point, 
ringing will result and will continue until the 
next delta wave. To prevent this ringing, the time 
constant of the filter is switched in accordance 
with the timing of the shift waveform. 


The switching of the filters produces the timing, 
using SWF1 and SWF2 from the IC26 CPU, and head 
IC3 are off in the 


switching. Both switches of 


2ms period of SWF2, and the filter curve of the 
is determined 


input delta wave in R36 an C25. 


After another 2ms, pins 10 and 11 of IC3 are on, 
and R36, R38 and C25 become the filter. From 1/3 
head switching before the rise of head switching, 
pins 2 and 1, and 11 and 10 of IC3 turns on, and 
the filter switches to R36, R37, R38 and C25. 


Therefore, after the falling edge of head 

switching, the delta wave obtains the curve 

characteristic shown in figure 5-97. As can be 

readily seen іп that figure, the sloped output 

will prevent ringing if an abrupt transition 
rs. 





Fig. 5-98 Switched Filter Circuit. 
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5-57. Y/C TIMING 


When tracking shifts during playback, Y/C timang 
will vary. This circuit uses the change in Y/ 


timing, during курак, to detect mistracking. 
This is accomplished by comparing Y sync and C 
sync. From this comparison, an error voltage is 


developed to control the AT head. Timing between 
the Y and C track will vary with tracking, because 
of the 30 degree azimuth between the heads. 


Y playback sync (TP29) is divided by 2, in the 
first Flip-Flop of IC17, to become the clock input 
of the second Flip-Flop and the another Flip—Flop 
(IC18). 1С20, a 1/2 Н MMV, is triggered by the 
rising edge of Y sync. The Q output of 1С18 is 
the mask pulse for C sync. The C sync is gated 
with the mask pulse in ІС41, and its output is 
used to ciock the Y sync (divided by 4) pulse. 


i ——— — — = 
'4.502mm*8ym 
Fig. 5-99 Head Alignment. 





The difference in timing between these two signals 
makes the error voltage. This is accomplished Бу 
the integrating amplifier (1С57), and а twin T 
filter — (Fc-7.88KHz). This is comprised of 
resistors R59 through R62, C81, C82, C84, C85 and 
R52. The output of the twin T filter is buffered 
Бу а voltage follower IC, sent through a LPF and 
ple once more. |t is then sent to the АТ-2 
оага. 
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Fig. 5-102 Y/C Timing Error Waveform. 
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Fig. 5-101 Y/C Timing Error Detector Circuit 





Waveform. 





Fig. 5-100 Y/C Timing Error Detector Circuit. 


The Y/C error voltage is sent to the АТ-2 board, 
where it is resistively divided into two channels, 
for the addition of an offset voltage. The purpose 
of this offset voltage is to compensate for the 
difference in Y/C head- spacing between the A and B 
heads. Two controls (VR12 and VR6) add the amount 
of offset. The two error voltages are input to 
pins 12 and 13 of IC37, which is switched by head 
switching to produce a single error signal, with 
different offset levels for A and B heads. 


ICA is used to either distribute the error voltage 
to the A or B channel according to head switching, 
or to inhibit 





Fig. 5-103 Y/C Timing Error Compensater Circuit. 
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This unit uses separate capacitors (C38, C39, C96 
and C97) to store the Y/C timing error, according 
to the head ріау back, and video frame. Data 
selectors, IC36 and ІСЗ8, are switched by head 
switching, and the play back framing signal, to 
accomplish this. The error voltage from pin 13 of 


IC38 is buffered by IC41, 1С39 and ІС40. The error 
voltage is fed to window comparator, comprised of 
1C16 and 1С45, through switch 1C37. 


F CENTER 





The window comparator determines if the Y/C timing 
error is great enough to suspend normal search, 
and control the AT heads with the Y/C error. 


WINDOW 
TO IC26 (AT1) 


Fig. 5-104 Window Comparator Circuit. 


5-53. LIMITER CIRCUIT 


№ the delta wave signal that shifts the piezo 
head reaches an abnormal level, the high level 
will cause the piezo head to move and have an 
adverse effect on the piezoelectric element. The 
limiter circuit (refer to figure 5-106) therefore 
limits the level of this signal. 


5—54. RESONANT NOTCH FILTER 


One of the characteristics of 
element 15 mechanical resonance. Тһе resonant 
frequency of this filter is shown in figure 5-105. 
This characteristic can cause the system to become 
unstable, due to disturbance. Therefore a twin T 
filter (as shown in figure 5-106) is included to 
trap the actual point of resonance (fc=670Hz). 


the piezoelectric 


DEFLECTION 


500 


FREQUENCY (Hz) 
Fig. 5-105 Resonant Frequency Characteristic. 





5-55. GAIN CIRCUIT 


Another characteristic of the piezoelectric 
element is its АС sensitivity. This characteristic 
results from the relationship between the amount 
of displacement of the head attached to the 
piezoelectric element and the AC voltage applied 
to it. In this circuit, the variation in the AC 
Sensitivity is preset by adjusting the amplitude 
of the AT correction signal, before it is applied 
to the driver circuit. 
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Fig. 5-106 AT Control Signal Compensater Circuit. 


5-56. H CONT CIRCUIT The input wave patterns A and B are subtracted in @ 
. ІС19, causing a potential difference at TP17. The 

When the AT head traces а video track, the comparison reference potential is divided by 6 in 

number of H sync for one field will differ from R171 through R180, and sent to the OP amp of 1С31 

that during normal playback due to the difference through C32. There, it is compared with the 


in the play back speed. potential from  TP17. Depending on where the 
. voltage falls it will determine the pitch, 

In normal playback, a new track is traced every according to the following conditions: 

262.5H; for example, at X1/4 tape speed, one track +/-0.7V range in 1С33, it is judged as 0 

is traced four times before the next track is +/-2.0V range іп 1032, it is judged as 1 

traced. The number of H for these four traces +/-3.4М range in IC31, it is judged as 2 

is 265H, for three of the traces, while one of the pitches 


traces will have 262.5H. Detection of Н data is Тһіѕ output is gated іп 1C25,07,08,012,014,015 and 
done in the circuit shown in figure 5-107. The (016, and used to make the Н number data for Н CONT 
potential! difference of the delta wave patterns, A (1-3) as shown in figure 5-109. Further, 1C29, 
and B of the pattern generator, are compared with ІС25, O13 and 017 gate the potential difference of 
the reference potential. This difference is used wave pattern А and wave pattern B with head 
to detect the pitch difference and make the H CONT Switching, and generate data indicating whether it 
signal. is greater or less than 262.5H. These four H CONT 
signals are then sent to the TBC circuit. 
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Fig. 5-107 Н CONT Circuit. 
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NUMBER OF Н 
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а This mode does not actually exist. 


Fig. 5-108 Pitch Detector Chart. Fig. 5-109 Н Data Table. 





5-57. STILL POSITION CONTROL Wave patterns, A and B, from the pattern generator 

| | па ; are mixed іп 1С30, the ОС fiat portions are 
It is ideal to apply positive and negative sampled by head switching, and a DC voltage is 
potentials equally 10 the piezoelectric element. ^ output from pin 6 of 1230' This DC voltage passes 
Applying a constant DC potential over a long through the 2 stage LPF where it’s ripple is 
period, may cause the element to deteriorate. TO removed, and is output to the comparator of 1С24. 
control this іп the STILL mode, the 0 point on the C18 divides the 3.58MHz FSC сос input by 4 at 
track is changed so that the average DC voltage is the Q2 output, 16 at the 04, and 1024 at the 010 
ov. output. The 1020 counter uses the 1/4 divided 
output from pin 7 of IC18 as a clock. Loads using 
the 1/1024 divided output from pin 14 of 1С18, and 
outputs a 268 PWM signal to pin 11 of IC20. This 
signal passes through an LPF, and sends a 2.62V 
comparison reference voltage to 1С24 (ріп 6). The 
counter (IC21) uses the 1/16 divided clock signal 
from 1С18 (pin 5), in the same way, to output а 
304 PWM signal form 1С21 (pin 11). The comparison 
reference voltage to IC24 (pin 2) is 2.97V This 
output voltage has a zero point between 2.62 and 
2.97V. When the pattern voltage of TP20 drops 
below 2.62V, 1С24 (pin 7) goes high, and when it 
exceeds 2.97V, pin of IC24 becomes low. In ІС 
26, the comparator output is inhibited іп all 
modes except the STILL mode. 


In the still mode, it passes through 010 and 012, 
and is output to the system control circuit board. 
The capstan motor is rotated forward, at X1/16 
speed, until the still voltage POS-F (low) rises 
above 2.62V. № is rotated in reverse, at Х1/16 
speed until the still voltage POS-R (low) drops 
below 2.97V. 





Fig. 5-110 Still Position Operation. 
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Fig. 5-111 Sampling Action. 
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Fig. 6-112 Still Position Control Circuit. 
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SERVO DRIVE 
5-58 CAPSTAN MOTOR DRIVE 


The capstan motor is а brushless direct drive 
motor, which is driven by the circuit shown in 
figure 5-113. Most of the drive functions are 


supplied by ІСІ (AN640G). Except for the main 
coil drive transistor (Q1 to The essential 
functions inside ІСІ consists of the following. 


1. motor position detector 
2. torque control 

3. current comparator 

4. voltage comparator 

5. main coil pre—drives 


TORQUE CONTROL 


The torque control circuit compares the capstan 
error voltage at рт (4), and the reference 
voltage (3.6V) at pin (5), from the capstan servo 
control circuit on the servo board (1-5). The 
output of the torque control circuit controls the 
currents of the drive transistors. Capstan motor 
speed is inversely proportional to the error DC 
voltage at IC1 (pin 4). 


CURRENT COMPARATOR 


The current comparator circuit compares the 
current of the main coils with the voltage of the 
speed control output. The current of the main 
coils is input into IC1 pin 21. The comparator 
output is applied to the drive circuit to control 
the drive current. Resistor R7 in the main coil 
return circuit is used to sense coil current which 
ба applied to current feedback transistor 


101 (AN6406) 


VOLTAGE COMPARATOR 


The voltage comparator compares the common 
(junction point) voltage of the main coils with a 
reference voltage in the comparator. № the UNREG 
+24V supply for the main coils varies, the output 
of the comparator will then control the drive 
transistors so that the voltage at the junction of 
the main coils will be maintained at one-half the 
UNREG +24У. 


PRE-DRIVES 


Three outputs of IC1 (pins 22, 23, 24) to the рге- 
drive transistors alternately turn-on the driva 
transistors (Q1~Q9) to provide the correct 
sequence of current to the main coils which drive 
the capstan motor. 


POSITION DETECTOR 


The position detectors are necessary to switch the 
main coil current uentially. На! C's are 
used to detect the position of the motor's rin 
magnet, and generate a 3 phase ition signal. 
This signal is sent to ІСІ (pins 11, 13, and 15). 





Fig. 5-113 Capstan Motor Drive Circuit 
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5-59 DRUM MOTOR DRIVE 


Refer to figure 5-114. The video head drum motor 
is а direct drive DC brushless motor. This motor 
consists of a 12 pole ring magnet, 3 main coils 
separated into 9 poles, and 3 hall ICs. 


TORQUE CONTROL 


The DC reference voltage, error voltage from the 
drum servo circuit is applied to the torque 
control circuit through IC3 (AN640G) (pin 4 and 
5). The torque control circuit compares the 
reference and error voltage, and then controls the 
current which is applied to the drive transistors, 
through the рге-дпмег circuit. The speed of the 
drum motor is inversely proportional to the. DC 
voltage at pin 4 of |СЗ. 


CURRENT COMPARATOR 


The current comparator compares the current of the 
main coils with the torque control output, and the 
output is sent to the pre-drive circuit to control 
drive current. Resistor R42 in the main coil 
return circuit provides the measure of сой 
current which is then applied to current feedback 
transistor Q16. 


POSITION DETECTOR 


is necessary to switch the 
main со! current sequentially. ` The position 
detectors are actually hail ICs, as used in the 
capstan motor. The hall ICs located on the lower 
surface of the drum units are facing the upper 
surface of the ring magnets. So as the drum motor 
rotates, the poles of the ring magnet will 
alternately pass over the hall ICs, thus 
developing the switching sine waves which аге 
applied to pins 11,13,15 of IC3. Position detector 
information and torque control outputs are then 
sent to the pre—driver circuit. 


The position detector 


MAIN COIL DRIVE 


Pins 22,23 and 24 of IC3 sequentially switch drive 
transistors 013, 014, and O15 which apply current 
to the main coils to rotate the motor. 





1С3 (AN640G) 


POSITION 
DETECTOR 


Fig. 5-114 





+24у 








Drum Motor Drive Circuit 
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Brake action is accomplished by connecting the 
9-60: REEL MOTOR. DRIVE reel motors together and using the counter 
electro—motive force produced Бу the  rotatin 
oe и qui aow psi и down. m the F 
rive DC amps and the high e, the supply reel and take-up reel motors 
а пее 2e m d ды. іп aute Б- 115. 3 negative leads are shorted together through 
' resistor R79 and 030 or R76, 029, by the brake 

MOTOR DRIVE CIRCUIT pulse from system control. The counter electro— 
А . "E motive force from the take up reel motor will now 
Reel drive control signals from the иа & servo be sent to the supply reel motor causing it to 
board (L-5), are sent to a DC amp (СБ, 031 & 32) turn іп the opposite direction thereby quickly 
for the supply reel motor, whereas ІС5, 033, 34 braking the reels. While in the REW mode, 027 and 


The reel motors also uses в brushless direct 
drive motors. The motor drive circuit consists of 


are used for the take-up reel motor. Q28 along with R69 and R72 are used. 3 logic 
signals from system control are used to select 
HIGH SPEED BRAKE CIRCUIT these transistors, depending оп Ше tapes 


direction and cassette size. 


The high-speed brake circuit is used to brake each 
reel motor if the stop key is pushed during the 
FF, REW or X32 shuttle mode. 
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Fig. 5-115 Reel Motor Drive Circuit 
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6. DECODER 
6-1. GENERAL 


The decoder accepts composite NTSC signal and 
separates them into Y, PR and PB components for 
use by the TCM REC circuit. The circuitry is 
contained on the Оесодег-1 (S1) and Decoder-2 (52) 
PCB’s. А basic block diagram is shown in figure 
6-1. Horizontal and vertical correlation 
processing is used to limit carrier leak, due to 
Y/C H and V delays. 


DLI, 
ІСІ 04, 5, 6 021 - 26 1620 





1HC 


1H 
VIDEO 
СОМРА- 
Шалы ТЕР RATOR 
GAIN 
Q20 DL4 015,026 - 27 
СНКОМАКЕ 
D D OUT 


1с17 1215 1с16 ТРЕ n PR OUT 
BURST BAL 
VAR 
LPF PB OUT 
ot AMP 


DECODER 2 ($2) 





Fig. 6-1 Over АП Block Diagram of DECODER Circuit. 
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DETAILED DESCRIPTION 


6-2. INPUT CONTROL AND CLAMP 


NTSC video is applied to IC1 through emitter 
follower 01, DC gain control is supplied from a 
front panel control. The signal is clamped at Q4 
and Q5 with а clamp pus generated by O9, a 
sample and hold, and supplied by 1С2 and 010. 


6-3. 1H VIDEO DELAY LINES, AGC АМР, 
AGC AMP CIRCUIT 


The clamped video is then sent along 3 paths: ОН 
(non-delayed), 1H delayed, and 2H delayed. These 
three signals will be used by the H/V correlation 
circuits. Video from ТРЗ passes through С 
(where VSC is added and which will be detailed 
later) to TP4. This is the OH video signal path. 
ОН video is also applied through 029 to the AM 
modulator 1С7 (MC1496P). The modulated output is 
then sent to a 1H delay line comprised of 030 to 
O34 and 1/2 DL2. 





COMPOSITE 
VIDEO 


Fig. 6-2 1H Video Delay Line, 


1H VIDEO 


OH VIDEO 


2H VIDEO 


CLAMP Pulse 
Sampling pulse 


The delayed signal then passes through AGC AMP 
(СВ. The AGC signal is first demodulated by 036 
and 037, and fed through O38 to ТР9. This is the 
1H delayed video signal. One output of IC8 (pin 
8) feeds a second 1H delay line (Q53 to Q57) and 
1/2 012, a second AGC АМР (1С9), and a second 
demodulator (Q59 and Q60), which provides (through 
Q61) a 2H delayed video signal at TP13. 


6-4. AM OSCILLATOR 


052 and crystal X1 form a 27MHz oscillator for AM 
modulator ІС?. 


6—5. AGC DETECTOR 


The correlation detector 
amplitude signals to operate properly. The gains 
of (СВ and ІС9 are controlled by comparators ІС14 
А and B. ОН, ІН, and 2H are back—porch sampled by 
074, 076, and 078 and fed to ІСІ4. These signals 
are sync-tip clamped by 073, 075 and O77. 


requires identical 


TO OH BPF 





AGC Amp and AM Mod/Demod Circuit. 





Fig. 6-3 AGC Comparator Circuit 
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6-6. SAMPLE, CLAMP PULSE GENERATOR 


f pulses for the. AGC DET are 
provided by 1C23, ІС24, 079 and 080 (clamp) and 
а, 081, 082 (sample) as shown in figure.6—4. 

These signals are locked to incoming video which 
is sync—separated by 1С16 to drive ІС17 and 1С18. 


The sampling and clam 


from 1С16- о 


Composite 
Video 





089 is fed composite sync to set the sync—separate 
S/H threshold level. ІСІ (ріп 12) feeds 1C23 to 
make the АСС sync-tip clamp- pulse. ІС17 controls 
the timing of the AGC back porch sample and V BLK 
pulses. C18 generates a burst gate pulse. 


SAMPLING PULSE 


то 1523, 24 
то IC23- (9) 


Fig. 6-5 Sync Separator Circuit. 


6-7. 3.58MHz BPF 


The OH, 1H, and 2H signals, at TP4, TP9, and TP13 
respectively, pass through 3.58MHz band pass 
filter comprised of. DL.1, Qu to Q26 (0H); D13, O41 
to Q46 (1H); and DL5, Q62 to 067 (2H). These form 
the ОН, ІН апа 2H, (3. 58MHz signals) at TP10, TP11 
and TP14, respectively. The 1H Delay is 
adjustable via 050, 051 & VR8. The 2H Delay is 
adjustable via 071, 072 8. VRQ. Тһе signal is 
applied to DL1 (різ, DL5) апа 022 (042, 963). 
The delayed signal is applied to 021 (041, 062), 
and they form a differential amp with 023, 024 and 
025 ((043, 044, 045) 1H] oe 065, 066) 2H]. 










i 
10H: ТР10 
РІН: TPll 


QU ТР14 


(> 
S t 

0H/1H/2H 3.58 
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1 

1 

2! 
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1 

Г 

4 
(1H/2H ВРЕ CIRCUIT ONLY) 








Fig. 6-6 3.58MHz Band Pass Filter 
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6-8. HORIZONTAL/VERTICAL CORRELATION CIRCUIT The correlator output is the 1H С (chroma) signal. 


To avoid the ‘inherent chroma delays of previous 
comb filters, the three chroma signals (0H 

2H,) are sent through correlation circuitry. The 
method used here is a combination of minimums and 
maximums of the comparison signals. 


1H (3.58MHz) is used as reference. The ОН and 2H 
are inverted before being compared to 1H (Due to 
phase 


NTSC's alternate line inversion). 


processing is done within 1C20 (СХ22013). 
Jumper selection is provided for 2 line or 3 line 
comparison. 1С13 provides switching between Н, 
correlated and non-H-correlated paths. |f signals 
with high—jitter components (non-time ^ base 
corrected), are input and non-standard mode is 
selected by the user, the  H-correlator із by 


passed 





Fig. 6—7 H/V Correlation Circuit. 


is divided into 2 blocks. The 
left side senses the maximum of the various 
combinations of the 3 signals, (a,b,c) and the 
right side senses the minimums of the various 
combinations (Че). A minimum signal (g) is 
obtained from the 3 maximum signals (a,b,c) and a 
maximum signal (h) is obtained from the 3 minimum 
signals (фе). These signals are divided іп 
half, added, and then the решите signal (i) в 
again divided in half and added to the original 1H 
signal (|) divided іп half. Vertical correlation 
(c) is then output. 


The Vert. correlator 


TO н. CORRELATION 


Fig. 6-8 Vertical Correlation Block Diagram. 


In explaining the circuit, it is useful to imagine 
many points along the sine-wave being sampled and 
the results defined as follows: 


MAX-the largest positive-going ^ excursion 
along any point of the sine-wave be it 
positive or negative. 


MIN-the largest negative—going 
along, any point of 
positive or negative. 


excursion 
the sine—wave be it 








Refer to the following example. 


Detining "MAX" and "MIN" points. 
For scmplicity only two lines are shown. 


same phase 





ion: 


2 Comparing different level, same phase 


Уза, 
ИЖ е 


3 Comparing different level, different phase 


5 Ve : 


Б? 


+ 2x 


+ 1/2X 


- n 


(MIN) 


4 Comparing same lever, different phase 


ы 


Fig. 6-9 "MAX" and "MIN^ Example. 
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Sample of Vertical correlation action. 


1. When the 3 compared signal 
all contain the same color 


information. 


2. When one line has unequal 
chroma imformation. 


3. When two line have no 
спгота imformation. 
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Fig. 6-10 Vertical Correlation Action 
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6-9. MULTI-BURST INPUT SIGNAL CASE 


input, the 3.58MHz 
signal is sensed as 
the ВРЕ, preceding 
signal then passes 


"When a multi—burst signal is 
luminance included їп this 
chroma information Бу 
correlation. This chroma 
through the BPF and is input to the correlator. 
However, the correlator determines that this 
sina is not chroma information. А luminance 
3.58MHz signal 

is the same for each 


is unlike a соге -signal їп that 
ine. 


(b) 


Jv (2,1) 


the phase 


u^ 
A 


с 


) Ко [а] 
) Ра 
Па 
[ин] (2,1) 
UJ 
MU 


AU в 
(RU? 


(2,0) 


After the inversion in the 2H and OH lines, the 
3.58MHz luminance become, 180 degrees out of phase 
with 1H. As described above for chroma signals, 
maximums and minimums are taken, and a_ signal 
similar to_that shown in figure 6-11 is generated 
for (i) Тһе point-line processing shown in the 
block diagram of figure 6-8 results in the 
following. With a multi-burst signal, the ІН and 
(i) signals cancel each other and no chroma signal 
information is output. 





Fig. 6-11 Multi—burst Signal. 


6-10. HORIZONTAL CORRELATION 


Figure 6-12 shows а basic block diagram for 
horizontal correlation. 

The horizontal correlator, like the vertical 
correlator, is based on maximum and minimum 
comparison, and serves to provide further chroma 
leak cancellation. The output from the vertical 
correlator is divided into 3 paths. | 


(А) The inversion of the original input. 

(В) The input delayed 140п5. 

(C) The input inverted plus ап additional 
140ns delay. 


V. CORRELATION 9 


The various maximums and minimums are compared to 
each other and ground. Minimum output is obtained 
from 3 maximum outputs, and maximum output is 
obtained from 3 minimum outputs, similar to the 
vertical circuit. The sum of these two values is 
taken as the output 1H delayed chroma signal. The 
folowing examples are similar to those shown for 
vertical. 





Fig. 6-12 Horizontal Correlation Block Diagram. 
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Sample of horizontal correlation action. 


1. When input signal is a continuous 3.58MHz. 


[нах] 


2. When input signal is 3.68/2 MHz. 


Qm 


NEK 
“Кала = 


3. When input signal is slightly off from 3.58MHz. 
A 


RUE d 


Fig. 6—13 Horizontal Correlation Action. 
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6-11. WAVEFORM MONITOR Е-Е SELECT CIRCUIT 


This circuit select the composite signal ог 
component Y signal, and feed the waveform monitor 


Е-Е output. . P 
two signals enter the 1С19, that switching 


These 
by NTSC (L). Refer to figure 6-14. 


Composite Video 


Component Y 


6-13. 1H DELAY DETECTOR & AGC DETECTOR 
CIRCUIT 


In the Y signal separation process, the Y signal 
is extracted by a difference summing of the 1H 
video signal and the correlated 1HC signal. If 


differences exist in the phase or level of these 2 
signals, chroma carrier components will remain. 
To correct this, phase differences are detected 
with a 1H delay detector, and gain is adjusted by 
detecting level differences with an AGC detector 
and controlling the level of the 1HC signal. To 
suppress carrier leak during Y signal extraction, 
comparison contro! is performed on the 1HC signal 
by comparing it with the 1H video signal for equal 
ase and level. The 1H amount of delay is fixed 
y diodes 01-4, 14, R11 and 012, and the video 
level is fixed by IC2. Refer to figure 6-16. 


151 


D1D2 0384 


Fig. 6-16 Variable Delay 





Fig. 6-14 Waveform Monitor Е-Е Select Circuit 


GATE 





6-12. SYNC SEPARATOR 


There are two sync separation circuits used on the 
Decoder 1 PCB. !C4 (TA7357P) is used for the 


clamp circuit of 05. 16 & 089 form the second 

sync separator for use by the AGC and burst gate 
circuits. 
ecoder 2 


it also forms an HD signal for use by 


INPUT VIDEO 





Refer to figure 6-17. The 1HC and 1H video 
signals are gated through 1С18 by а burst gate. 
Their respective burst levels are detected at D5, 
06, 07, 08, C54, and C62, and compared at |С9. 
The detected AGC error voltage provides level 
control of the 1HC signal, matching it to the 1H 
video signal. This is performed at the AGC 
circuit in 1С2. The AGC detection burst signal is 
also used for phase detection. Phase detection is 
done at 1С7, for both signals. Sampling is done 
at iC33 using the SP2 sampling pulse created at 
(СЗО. This output is used as the standard for the 
comparator (СВ). Sampling ‘is also done at 1С33 
with the SYNC clamp pulse created at 1С31. This 
is the second input of C8. Phase errors are 
converted to а control voltage, for the variable 
delay circuit. 


GATE 06 
E 


4 


GAIN 
COMPA- 
RAIOR 


and AGC Circuit 
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+12V — VR2 





Fig. 6-17 Phase and Gain Detecton Circuit 


6-14. LUMINANCE SEPARATION 


The 1H video and 1H chroma signals from the 
detector circuit (with equal phase and gain) are 
brought то this circuit for Y removal. 1С12 
blanks lines 10—20 of the 1H C signal with a Y BLK 
pulse. МРА provides chroma reject control. 1H С 
and 1H video are mixed at the output of Q20 and 
after buffer 021, from the Y signal at TP7. DL4 
and 022 provide phase control before aperture 
correction. 


1H VIDEO 


ІН с 


в/м (D 


6-15. APERTURE 


The circuit, comprised of DL5 and 026-28, provides 
high-frequency compensation for the Y signal. The 
cosine response is approximately 8MHz. VR-6 
provides response control. 





Fig. 6-19 Aperture Circuit 
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6-16. PR/PB SEPARATION Balanced modulation is performed оп signals 
delayed in phase by 90 and 180 degrees (referenced 
Refer to figure 8-20. Chroma signal separation is to burst) using phases of the PR and PB axes. 
erformed by the APC and BAL MOD circuits. A These signals are fed to 1С16 where they are 
burst signal is formed by gating the 1HC signal modulated ав color difference signals. 1С17 
through |C17 with a burst gate pulse. This burst blanks lines 10 through 20, with a BLK pulse 
is input to the ІСІБ АРС circuit. ІСІБ в from the TCM/REC circuit. One output of the АРС 
composed internally of a phase detector, clamp and (1С15) is sent through Q36 to the VSC GEN on the 
3.58MHz VCO. The VCO circuit (X1, VR8) outputs а Decoder 1 PCB. 
3.58MHz SC locked to the burst input. 





Fig. 6-20 Pr/Pb Separation Circuit 


6-17. Y, Pr, Pb, OUTPUT АМР These variable delays can be adjusted іп 1518 

: steps by switching taps (range 15—76пз). The 
The color difference signals pass through LPFs FLI Video levels for Y, Pr and Pb аге adjusted ат VR7, 
and FL2. They are given the same phase as the Y ҮЗ. and VR12 О ЖАШ final output 


; ; : ЕЛИ switching is done with ап М L) signal. Refer 
signal, ма DL6 and 017, variable delay circuits. to figure 6-21 (L) sig 


= ў 
| - mii 
Vi 
LEVEL] VR12 | = / Р) 


950 
/раг 
949 С) 951 PB/C DOP IN 


С) K) 
Фа Ха 


РА 
ILEVEL| VR13 


PB/C DOP.OUT 


PR/Y DOP OUT| 


PR/Y DOP IN 





Fig. 6-21 Y/Pr/Pb Output Circuit 
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6-18. OUTPUT SWITCHING CIRCUITS 


Output switching for routing to the TCM/REC 
circuit is performed by ІСІ, ІС4 and ІС5. When ап 
NTSC signal is input, an NTSC 71” signal switches 
all the iCs to the Y, Pb, Pr outputs of the 
decoder. When a component signal is input (АЏ-500 
portable VTR DUB). the decoder is bypassed. When a 
dub signal is input, the video signals bypass the 
TCM/REC circuit аз ме! аз the decoder. 
Additionally in dub, Y and C drop-out pulses are 
supplied 16 the (unused in this mode) Pr and Pb 
pane! paths. The output of these paths (TCM/REC 
PCB) are switched from their normal destination as 





TCM/REC inputs, to the Y and C video head record 
current loops on the REC/PB AMP (S5) to mute 
recording of drop-out video signals. These 
intentional drop-outs will Бе corrected on 
playback by the TBC. Reter to figure 6-21. 


6-19. PULSE GENERATORS 

1029, ІСЗ0 and 1С31 provide pulses needed by the 
decoder PCB. IC24 forms a burst gate pulse (BG2) 
for use by ІСІ? and 1С18. ІСЗ0 generates a 


sampling pulse (SP2) for use Бу 1С33. 1С31 
provides a sync clamp pulse, also for use by 1C33. 


SAMPLING PULSE 


SYNC CLAMP PULSE 


BURST GATE 2 


Fig. 6-22 Pulse Generaton Circuit 


6-20. VSC CIRCUIT 
GENERAL 


№ в desired to maintain the final subcarrier 
hase of the encoded NTSC video out, to curtail 
igh-level Y distortion and C phase distortion. 


Normally, when video is separated in component 
form and then recombined, the original SC phase 


reference is lost. To provide such а reference, а 
vertical subcarrier (VSC), locked to incoming 
burst is added to line 15 of vertical blanking. 


This signal will be used by the encoder during 
playback. The VSC signal is shown in figure 6—23. 


The circuit consists of three main sections: burst 
detector, VSC gate pulse generator, and VSC signal 
generator. 





Synchonize with 
[E signal 


Line 15 





Fig. 6-23 VSC Signal 
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6-21. BURST DETECTOR 


Refer to figure 6—24. This circuit detects burst 
presence on the incoming video signal. IC15 (рт 
6) is provided with OH 3.58MHz from TP10. This 
signal is gated through IC15 by a burst gate pulse 
from 1С18. This is converted to a raw positive 
going pulse by an RC network, and then to a pure 
DC pulse (burst—width size) by ІС21. 

This pulse triggers a “high” at the output of 


1822. А three—position user switch controls the 
“B/W L^" line. “Auto” is the output of the burst 
detector. "Color" and “B/W” signals, tie the line 


to either “VCC” or “ground”, respectively. 


6—22. GATE PULSE GENERATOR 


The output of the burst detector (through SW1) 
feeds 013, 014. When burst is detected оп 
incoming video, VSC is enabled. Composite sync 
from sync separator ICA (TA7357P) is fed through 
Q11, Q12, and O15, and combined with the color 
frame (CF) pulse through 016, gates VSC on line 15 
of vertical blanking. IC6 adjusts the width and 
position of МӘС. The “О” output, IC6 (рт 5) 
gates the VSC signal out of the generator via Q87 
and the "Q" output of 1С6 (pin 12) provides the 
line 15 gate through Q17 and Q18. 


BURST 
GATE PULSE 
(From IC18) 


COMP VIDEO 


913 014 *5VO 


в/м (2) 





6-23. VSC SIGNAL GENERATOR 


Burst from the incoming video forms an auto phase 
controlled sub-carrier (APC SC) through 1С15 
(AN236) on the Decoder 2 PCB. This genlocked SC 
passes through 034, 1С17, and Q36 before exiting 
Decoder 2 at edge connector pin 30. It enters 
Decoder 1 also at edge connector pin 30, where it 
passes through 084. The VSC APL is set here and 
passed on to 085 where the VSC phase is adjusted. 
This signal is added to TP4 (ОН video) via 088 as 
gated by 086, 087. | 


Fig. 6-25 М5С Gate & Generator Circuit 
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7. TIME CODE SECTION 
7-1. OVERALL CIRCUIT 


To increase tape editing precision, the AU-—650 has 
two types of time code readers and generators. 
One is the longitudinal time code (LTC), recorded 
on the tape in a linear fashion. The other type 
is vertical interval time code (VITC), and is used 
during slow and stil! modes. 


VITC > 
POSITION 


TC SERIAL INO EVEN FRAME PULSE 


TC SERIAL OUT КИН 
ТС СТО 
TAPE FWDO 


A block diagram of the time code section is shown 
in figure /-1. The  AU-650 utilizes а newly 
developed time code gate array. It is a_ single 
chip that includes the УПС and LTC readers and 
үөн Two СРЏ"5 one for key input, апа one 
or overall control, are also used. 


VITC GATE 
VITC OUT 
O REC COMP SYNC 


LTC OUT 


OLTC IN 





Fig, 7-1 Time Code Block 


LONGITUDINAL TIME CODE (LTC) 
This time code system records on the tape using a 


fixed head. LTC is coded into one 80 bit digital 
word for each frame. 


BINARY | SECONDS. 





BINARY | MINS 


Of these 80 bits, 32 bits comprise the hour, 
minute, second and frame number. 32 bits are open 
for use by the user, and the remaining 16 bits 
form а synchronizing word. This synchronizing 
word is located at the end of the LTC and 
indicates the end of the frame. It is also used 
to detect the direction of the tape travel. 


BINARY | HOURS | BINARY SYNCHRONIZING WORD 


BINARY BIT 
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Fig. 7-3. LTC Time Code Format 
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The LTC modulation system is called а biphase mark VERTICAL INTERVAL TIME CODE (МТС) 
system (it is often referred to as Manchester code 
system), in which there is always a level change, This system inserts the time code in the vertical 
referred to as a "clock transition", at the end of blanking period of the video signal, to facilitate 
each bit. There is also a level ‘change, referred reading of the time code, even in the still and 
to as an “intermediate transition”, in the middle slow modes. It uses the same time code data as 
of the bit period, when the bit is a "1" (high). the LTC system of which 64 bits are divided into 
Figure 7-3 shows the waveforms of the biphase пат 8 Ви units. The code also includes the period 
modulation system. bits 7107 and an 8 Bit cyclic redundancy check 
(CRC) code, to make a total of 90 Bits. In the 
AU-650, this code is inserted іп the vertical 
blanking period of the Y signal. The time code is 
repeated four times during each frame to minimize 
the effect of drop outs etc.. The format is shown 


figure 7-4. 


Waveform 


The modulation system used in this VITC system is 
a modified non return to zero (NRZ) system in 
which transition occurs only when there is ја 
change in adjacent bits. This transition can 
sinere о e пот ера a hi п y a low. or s low to а high һе 

Е то ог condition of low to low, or 

! INTERMED IATER г ; 

пари high to high (0 to 0, or 1 to 1), is not 
чын considered а transition. The basic clock used is 
approximately 1.79MHz, which is 455/4, of the 
horizontal frequency. 


Clock 





Fig.7 -3 Bi-Phase Mark 
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Fig. 7-4. VITC Format 


CYCLIC REDUNDANCY CHECK (CRC) CODE 


The error checking system used here performs the 
operations in the data, and adds the characters 

obtained, then records it. The presence of an 
SUE during playback, is checked by performing 
the same operations again. 


The advantages of this system are that the circuit 
can be made relatively simple, errors can 
detected with high efficiency, even in rond data 
streams. Burst errors can be etected 
rticularly easily. The CRC code used in the 
тс adds the code formed Бу: 
G(X) 3% ORE the E power] + 1 


7-133 


TIME CODE SECTION 
DETAILED DESCRIPTION 


This circuit comprises VITC and LTC readers and 
generators, composed of a special purpose time 
code gate array. The fundamental functions are: 


1. VITC generator 
2. VITC reader 
3. LTC generator 
4. LTC reader 


Auxiliary functions are: 


а. User bit access . 
b. drop frame/non drop frame switching 
c. INT/EXT time code switching 


Front sub-panel control switches 


а. VITC line selection 
b. Real time generator 

(LTC user bits/VITC user bits) 
c. EXT T/C regenerator (user bits) 
d. Free run/REC run switching 


Below is a detailed description of the circuit. 


The gate array, newly developed for the МП, has 
built-in LTC and МТС readers and generators. 
Figure 7-5 shows an internal block diagram of the 
gate array. It is divided into five main blocks. 
The VITC generates a time code signal that is 
locked to composite sync, sent from the REC 
circuit, based on such data as the position of the 
VITC, etc.. At the same time, it generates a gate 


signal, which it sends to the REC circuit, where 
it is inserted in the vertica! blanking period of 
the Y signal. The VITC reader extracts the VITC 


signal from a signal suppled from the Y playback 
circuit, and reads the time code data from this 
signal. The LTC reader and generator operate in 
an identical manner. 


GATE ARRAY 
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Fig. 7-5 Time Code Gate Array 
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This gate array uses an external CPU (1С16) as the 
main CPU, by which all data is controlled. 


operations are performed using an 
interrupt as the trigger. There are two types of 
interrupts on the main CPU, they are INT1 and 
INT2. INT! is a signal generated by the LTC 
reader, and is output each time the reader reads 
16 bits of input LTC. 


Basically, all 


WORD (80 bit) 


Ре Ге Ге | 


tall LL (ени —; 


DATA 
(8 bit x 2) 


Fig. 7-6 LTC Reader Data Timing 





INT2 is sent i А CPU when one of the three 
internal _ inter! or the external interrupt 
(EXT INT) (rom А SUB-CPU), signal is generated. 


Pin No. 


PB COMP SYNC 25 
PB COMP SYNC 18 


REC V IN 26 
РВ V IN 19 


E. FRM 
VIBE 


үтте OUT 
VITC IN 


LTC OUT 
LTC IN 2 


PB COMP SYNC 
PB COMP SYNC 


VIGE 


7-2. VITC READER AND GENERATOR SECTION 


The function of the VITC section is to read the 
VITC from the video signal, comming from the Y 
playback circuit. Figure 7-7 shows the timing 
гат for МПС input and output. 


The reader detects the position of the МТС by 
separating composite sync and V sync, from the Y 
playback signal. 


| | 4. 47» вес 





Fig.7 -7 VITC Input Output Timing 


7-135 


The input signal, аз shown in figure 7-8, is 
supplied to the sync separator circuit, and to the 
VITC separator circuit. The upper part of figure 
7-8 is the VITC separator circuit, where the VSCC 
the VSC signal is trapped (3.58MHz) by C12 and 
L2. The lower part is the sync separator circuit, 
where лр sync is integrated by R31, R39, 
C16 and C24, after the VSC signal is trapped in 
ІС5, only V sync is separated. 


These three signals are sent to the gate array, 
where the vite is read. When read, the ш 
signal (INT2) is sent to the main CPU. When + 
main СРО receives this signal, it generates а 
control signal to receive the data. 


P8 СОМР SYNC 


REC Y 


The function of the generator is to send the 
composite sync signal from the REC circuit, and 
the V sync signal separated from it, to the gate 
array. It then generates a VITC, based оп the data 
from the main CPU, and the position data. 
Furthermore, an EVEN frame will generate a (low) 
frame signal, and this is sent to the CPU and LTC 
generator. When the VITC has been generated, INT2 
is sent to the main CPU which prompts it to send 
the following data. 


*5V 


te i 


О у DEMOD 
(Fora Y PLAYBACK) 


ҒА 





Fig. 7-8 VITC/SYNC Separator 
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COMP SYNC IN 
(To Gate Array) 
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COMP SYNC IN 


COMP SYNC IN 
(From TCM/REC CBA) 


Fig.. 7-9 REC V Sync Separator 
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7-3. LTC READER AND GENERATOR SECTION 


The function of the reader is to follow the speed 


of the input LTC signal and read it. To 
accomplish this, switching of the internal system 
clock is done in accordance with the frequency of 


the LTC clock signal. 
interrupt signal 
main CPU to read the LT r 
the generator is to generate ап LTC signal, in 
sync with the time code data from the main CPU, 
and the even frame signals, from the VITC 
generator. 


LTC IW 
(ТО GATE ARRAY) 


176 OUT 
{FROM GATE ARRAY) 


When the LTC is read, the 
(INT1) is generated to prompt the 
ё data. The function of 


The LTC input circuit switches the EXT TC, the 
playback TC and INT TC signals by IC1. These 
switching signals are sent from the system control 
circuit by serial data, and are controlled by the 
main CPU. 


Likewise, the LTC output circuit switches the 
EXT TC and the playback TC signals (IC 2), by data 
sent from the system control circuit. 


O INT TC 
(P.5) 


O EXT TC 


о те оут: 
(то 400102) 


О те 0072 
(10 JACK) 





Fig. 7-10 LTC Input Output Circuit 


7-4. SUPERIMPOSE CIRCUIT 


This circuft superimposes the time code o i 

‘output 3. Its timing is determined by the VD sha 
HD "он, output from. the ТВС-1 sync generator, 
controlled by 7 bits. These are DAO to DA6, of 


the contro! data from the main CPU 
instruction (LDI) signal goes low. реа ow wee 


Figure 7-11 shows the р праи circuit. The 
internal clock frequency (5MHz) їз adjusted by 


Ri, to permit adjustment of the superimposed 
horizontal position. 


| > tanacon ойт 


| дини ко GATE 





Fig. 7-11 Superimpose Circuit 
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7-5, BACK UP CIRCUIT 


This circuit includes а nickel cadmium battery, 
capable of becking up the power supply of the time 
code section for approximately one day. This back 
up circuit protects date entering the CPU 
peent The protected data includes the real time 
/C data, the LTC generator data, and the LTC/VITC 
user bit data. Figure 7—12 shows the circuit. 





Fig. 7-12 Back Up & Reset Circuit 


8. VIDEO PROCESSING 
TCM/RECORD PCB 


The functions performed on this circuit board are 
as follows: 


FM modulate the luminance signal (Y). 

FM modulate the chrominance components 
(Pr, Pb). 

. Chroma Time Compression Multiplex (CTCM). 
Generate 2.25MHz burst timing signal for 
Y channel. 

Generate 1.125MHz burst timing signal for 
Pr and Pb signals. 

VITC mix with Y channel. 

FM-audio mixing with C channel. 

Generate C sync. 
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Fig. 8-1 Timer Compress 





8-1. GENERAL DESCRIPTION 


As can be seen in the simplified block diagram, in 
the luminance path, a burst signal (2.25 МНг) апа 
VITC signal are mixed. The Y signal is sent to 
the FM modulator via а non-linear emphasis 
circuit. 


In the chrominance path, a burst signal (1.125MHz) 
is mixed with the Pr and Pb signals. These 
signals are clamped and sent to the chroma time 
compression multiplex circuit (CTCM). Each chroma 
component output is time compressed from a 1H 
period to a 0.5H period. 


MET 
owes 


1, 125Мйз+5Шз 4вуе! 6 
tex 





Fig. 8-2 Y/C Burst Mix 





NON-LINEAR 





Fig. 8-3 CTCM Simplified Block Diagram 
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the first ha of a period, and the Pb 
component is compressed to occur during the 8-2. LUMINANCE CIRCUIT 
remaining 1/2H period. These outputs are added 


and then sent to the FM modulator via a non-linear лыр to Rl ы 8-5. Burst иа ите атаја ere 
emphasis and a regu m is circuit. mix wi e incoming al. 18 

а и bandwidth limited to 4.2MHz by а low pass filter 
The FM audio signals are then added to the FM (FL7). № is then sent to the clamp circuit 


(IC51). This circuit executes: pedestal clamping 
using a pulse timed to the incoming sync signal's 
back porch. The output of the pedestal clamp 
А 13.5MHz voltage controiled crystal oscillator is circuit is sent to the non-linear emphasis circuit 
used to generate burst and clock signals, which and then to the sync tip clamp circuit. The sync 
аге used Бу the compression. circuits. These tip pulse is originated from incoming sync. 

signals are synchronized to the incoming video. 


modulated chroma signal. 


These signals are now sent to the FM modulator. 


Luminance signal 


1 


FM audio signal Chroma signa! 


CH3 CH4 
0.4MHz 0.7МН2 


di 
НЕ 


210kHz 


10 (MHz) 





Fig. 8-4 Frequency Allocation 
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Fig. 8-5 Y Block Diagram 


7-139 


8-3. BURST/VITC MIX/L.P.F. CIRCUIT 


Refer to figure 8-7. _A burst signal (2.25MHz) is 
mixed with the Y signal at Q32, and the VITC 
signal, sent from the time code generator PC 
board, is mixed at 034. The VITC signal is gated 
onto horizontal lines 16 and 18, by the VITC gate 
enable pulse (VIGE) through Q30. 


The mixed signal passes through a 4.2MHz low pass 
filter (FL7). E 


8-4. CLAPM CIRCUIT 


Refer to figure 8-9. The low pass filtered Y 
signal is sent to the clamp amp of IC51 (pin 15). 
Pin (14) is a DC clamp level input. The output at 
pin (3) is sent to the low pess filter composed of 
C248, C249, C250 and L62 (bandwidth is 800KHz), 
and only the sync signal is pa: L63 and C252 
ms trap circuit for any residual 2.25MHz burst 
signal. 


At the same time, the signal from 052 is sent to 
the sync separator circuit of 1С54. 1С56 is an 
equalizing mask, and clamp pulse timing shifter. 
1C57 sets the clamp pulse width to 1.3us. 


Y-1 3 FIELD 





This is accomplished by gating the pedestal level 
Qe; oh 056 and sent through the DC amp (IC55 and 


In "dub" mode, however, non-time base corrected 
signals may be input, causing jitter and noise 
components to reach the sync section. А dub Г 
signal causes Q59 to be turned on. Thus the time 
constant of the circuit is changed and the clamp 
response is delayed. 


| | [| Ic 56 11 


1657 10 


LINE Ма 4 5 6 1 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 


Y-2 4 FIELD 


6 18 
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Fig. 8-6 Burst/VITC Mix 
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Fig. 8-7 Burst/VITC Mix Circuit 
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То Non-Linear 
Emphasis 





Fig. 8-9 Clamp Circuit 


8-5. NON-LINEAR EMPHASIS CIRCUIT 


This circuit performs emphasis on the signal in 
proportion to its input level. This is done to 
improve the signal to noise characteristics. 
Therefore the amount of emphasis is nominal for 
large inputs, and large for small input signals. 
Conversely, de-emphasis is performed іп the 
playback circuit. 


Refer to figure 8-10. The amount of emphasis is 
determined by C209, C210, C211 and 035-038, and 
adjusted with VR20. 


Switches SW2 and SW3 turn non-linear emphasis on 
and off during frequency characteristic 
adjustments. 041 and 042 form а clip circuit 
which clips at а certain fixed value during 
ro rr и input. That level is established with 


Clamp amp 
output 


Fig. 8-10 Non-Linear Emphasis Circuit 





8-8. ЕМ MODULATOR 


Non-linear’ emphasized video signals are sent to 
the clamp, regular emphasis ,and ЕМ modulator 
circuits. This processing is all done inside 1С52. 


The clamp circuit is а sync tip clamp. The clam 
pulse is sync separated at 1С54. Delay and widt 
are determined by IC58, and the pulse is sent to 
the clamp circuit (1С52, pin 5). 


The amount of regular emphasis is fixed, and has 
no relationship to the input signal level. This 
is determined by R209—R213 and C221. Switch SW4 


is the on/off switch for this circuit, and is 


necessary during frequency adjustment (normall 
оп). VR23 is for dark clip adjustment. И 


The output of the emphasis circuit is sent to the 


FM modulator circuit. VR24 is for sync tip 
frequency adjustment. 


6121 R210 


Fig. 8-11 


FM Modulator 
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8-7. VIDEO/TRACKING METER 


This circuit в а drive circuit for the 
video/tracking meter on the front panel. This is 
used as a video meter for the recording system, 
and a tracking meter for the playback system. 


Refer то figure 8-12. 1C61, 018 and C281 
comprises a peak detect circuit and performs DC 
conversion. During playback 1C63 switches detected 
ПЕ to the front panel meter for playback tracking 
indication. 


8-8. CHROMINANCE CIRCUIT 
GENERAL DESCRIPTION 


Refer to figure 8-13. Pr and Pb signals are mixed 
with а burst signal created by the burst gate 
circuit (017-22, 109). іп the dub mode, the 
signals are used Y/C. During dubbing, the chroma 
signals are already compressed so the time base 
compression circuit is by-passed. In these cases, 
а dropout pulse (DOP) signal is sent to the 
recording amp drive circuit so that recording is 
not performed during dropout. This is necessary 
since there is no drop out compensation for the 
"dub" signals being played back. Any dropout that 


occurs will be recorded as simply "ло signal”. 
This will not be played back as a loss of RF 
(dropout), but rather а video signal with no 
information. Тһе БОР signal assures that the 


Y inO— 
(From 16513) 


. 1C2,3,05,6 163.76 
© 


PR/Y р.0.? о-о 


з, 2 


t 
* 
е 


РЫС 0.0.? Ш 


recorded signal will be treated аз а dropout, Бу 
inhibiting the record amplifier (no RF recorded). 


After mixing, the signal is sent to the clamp 
amplifier circuit and is pedestal clamped. Next, 
the signal is sent to the A/D converter where it 


is converted to digital form and stored in memory. 
After 1 horizontal line's worth of information is 
stored, it is read out at twice the rate at which 
К was written. This operation causes the signal 
to be time compressed to 0.5H. This procedure is 
performed on both the Pb and the Pr signals which 
are then added to gether and sent to a'D/A 
converter for conversion back to an analog signal. 
The time compressed color signal now has the sync 
signal added to it. 


Sync mixed color signals ог time compressed 
signals supplied from the dub connector go to a 
3.2MHz low pass filter, and the non-linear 
emphasis circuit, where the amount of emphasis 
appropriate to the input signal is applied. 
Emphasized signals pass through the clamp and 
regular emphasis circuits and are FM modulated. 
These modulated signals are sent to a high pass 
filter for mixing with the FM audio signal. 


Burst and clamp pulse and clock signals of the 
CTCM circuits are created by a timing generator 
circuit produced Бу counting down ап internal 
oscillator circuit (13.5MHz). 


Note that the dub signal inputs bypass the CTCM 
circuitry, but the dropout pulses (D.O.P) are fed 


To meter 


1С22,23,25 ; 
! 





Fig. 8-13 Overall Block Diagram 


7-142 


to the Pr and Pb inputs. The DOP’s are switched 
to the Y and C record amplifier current control 
circuits during dub, using signal lines that are 
normally not active in the dub mode. 


This circuit has 2 oscillators. In the standard 
mode, X1 and 013 form а crystal oscillator 
circuit. In other modes (non-standard) (note “поп- 

standard" refers to: non-TBC or non-2:1 interlace 
signals.) the VCO (1C29) is used. This is done to 
accommodate signals with excessive jitter 
components. The lock in range of the crystal PLL 
is narrow. If а signal has а large jitter 


component, as in a non-standard mode, the RC 


oscillator circuit is used. This is because of 
its larger lock in range. This switching is done 
Бу the “standard/non-standard” switch located 


under the front panel, operating through IC60. 


8-9. BURST MIX/CLAMP AMPLIFIER CIRCUIT 


This circuit mixes burst into Pr and Pb input 
signals. Burst signals are comprised of 4 cycles, 
at a frequency of 1.125MHz. 


The 13.5MHz VCO oscillator circuit is divided by 
12, and that frequency 16 burst gated with the 
burst flag pulse. Тһе resulting signal is 


1.125Mhz burst. 


PR/C D.0.PO 


To Rec Amp 
Drive Circuit 








Burst mixed signals are band limited to 1.5MHz. by 
low pass filter FL2, and sent to the pedestal 
clamp circuit. Clamp pulses are sent from the 
timing circuit. 
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Fig. 8-14 Burst Mix 


О Clamp pulse 


Fig. 8-15 Burst Mix/Clamp Amp Circuit 
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8-10. BURST GATE CIRCUIT 


This circuit creates burst signals for both Y and 
C. These burst signals are sent to the burst mix 
circuit. 


Refer to figure 8-17. The 1.125MHz signal is sent 
to the low pass filter FL4. The rectangular wave 
is converted to а sine wave signal which is sent 
to phase adjuster 020, 021. The signal then is 
sent to the 109. 


The burst gate output is 4 cycles of 1.125MHz. 
Level adjustment is provided through VR11. 


The function of the Y burst gate circuit is 
identical to the C burst gate circuit, with the 
following exceptions: 


1. Y burst is 7 cycles. 
2. The frequency is 2.25MHz. 


FL4 
C burst мак! 


920 





С burst 


FL4 output 


Burst Gate 
Out 


Fig. 8-16-1 Burst Gate 
TIME COMPRESSOR 
Refer то figure 9-17. This circuit time 


compresses the Pr and Pb signals into 0.5H and 
mixes them. The 0.5H Pr and Pb signals are 
sequentially added to form the 1H period chroma 
signals. 





Fig. 8-16 Burst Gate 
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| READ (13.5MBz) м 
WRITE (6.75МН2) Write/read clock 
hann алл РВ input 






Write/read clock 





Time compressed PR 






Time compressed PB 






Fig. 8-17 Time Compressor 
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Pr and Pb signals are written into memory with а 
6.75MHz clock signal, and read back from memory 
with a 13.5MHz clock signal. This yields 0.5Н 
time base compression. 


Refer to figure 8-19. Pr and Pb signals are 
converted from analog to digital form at the A/D 
converters 1С5 and C6. They are then latched 
with 1076 and 1C77, using the write clock signal 
created by the VCO oscillation circuit. 


Writing is done at 6.75MHz (13.5MHz divided by 2). 
The latched signal is written into memory IC's 15 
and 16. The stored signal is read back with a 
13.5MHz clock signal, latched by ІСІ? and 


converted back to an analog signal by IC18. 





Fig. 8-19 Simplified Block Diagram 


Refer to figure 9-19. Since the circuits for Pr 
and Pb signals are virtually identical, only the 
Pr circuit will be explained. 


An understanding of the following terms will be 
helpful in comprehending the ensuing explanations. 


VRT: voltage reference (top) 
VRB: voltage reference (bottom) 
MSB: most significant bit 
LSB: least significant bit 
A/D: analog to digital 

D/A: digital to analog 
WCK: write clock 

RCK: read clock 

WE: write enable 

RE: read enable 

BLK: blanking 

RSTR: read reset signal 
RSTW: write reset signal 


Pr signals are sent to the A/D converter ІС5, and 
converted from analog to digital with the 6.75МНг 
write clock. At this time, the converter's 
voltages are supplied from IC4 (МАТ) апа (СВ 
(VRB). The MSB is determined by 1С4, and the LSB 
is determined by IC8. Reference voltages are set 
to 4VDC for VRT and 2VDC for VRB. 


A/D converted signals are latched with the same 
6.75MHz clock signal and sent to memory (1С15). 
Memory is written with a 6.75MHz clock, with the 
period determined by WE. 


Stored signals are read with a 13.5MHz read clock 
and latched by 1С17. The read period is 
determined by Pr RE. 


The latched signals are sent to the D/A converter 
(1С18) and are converted from digital to analog. 





Fig. 8-20 Time Compressor Circuit 
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8-11 L.P.F./C SYNC MIX CIRCUIT 


Refer to figure 8—21. The clock signal is removed 
from time compressed C signals with the low pass 
filter FL5, and the C sync signal is then mixed 
with the C signal by Q23 and 024. 


C sync is generated and given a slo 
pass filter (2.4MHz), comprised of C129, C130 and 
L38. After sync level adjustment by VR14, the 
sync is mixed with the signal. The level of the С 
signal in which sync has been mixed is adjusted by 


means of МА15. The signal is then output to the 
non-linear emphasis circuit. 


by the low- 





Fig. 8-22 C SYNC Mix 


8-12. NON-LINEAR EMPHASIS/FM MODULATOR 


These circuits are identical to the corresponding 
luminance circuits and need not be explained here. 
The differences are in the amount of emphasis, and 
the FM modulation frequency. Chrominance signals 
are 4.8—6.2MHz, as opposed to 5.6—7.7MHz for 
luminance circuits. 


8-13. FM AUDIO MIX 


FM audio signals are mixed with FM modulated 
chroma signals. Refer to figure 9-23. FM audio 


is positioned below the chrominance signal's lower 
sideband. The frequencies for channels 3 and 4 
are 0.4 and 0.7MHz, respectively. 





Fig. 8—23 FM Frequency Allocation 


Refer to figure 9-24. In order to mix the ЕМ 
audio, the lower sideband of the chroma signal 
must removed. This is accomplished by a high 
pass filter between Q70 and Q71. The FM audio is 


added at the output of 072. 








Fig. 8-21 B.P.F/C SYNC Mix Circuit 
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8-14. SYNC PHASE/EQUALIZER REMOVER 


The purpose of this circuit is to synchronize the 
13.5MHz clock with the incoming sync, and mask the 
equalizing pulses. 


Refer to figure 8-25. The пота sync is sent 
to 1022, and the sync prom 15 changed Бу 
adjusting the threshold level of 1C22, by VR16. 








The equalizing pulses are removed from the (tos 
adjusted sync signal by the first half of 1С23 
The width is preset by the second half of ІС23, 
R137 and C143. This is а reset, апа С sync signal 
for creating the PLL sampling pulse. 





Fig. 8-25 SYNC Phase/Equalizer Remover 


8-15. SAMPLE & HOLD AND VCO 


This circuit is used to generate a 13.5MHz signal 
sychronized with the incoming Н sync. This signal 
becomes the reference for time compression. 


Refer to figure 8—27. This section can be divided 
into a sample and hold, and VCO circuits, forming 
a PLL configuration. The sample and hold circuit 
is comprised of 1C60, 1С50, C149, ІС27 and C150. 
There are two VCO's. In the standard mode а 
circuit comprised of X1, C399, C400, 013 and R604, 
is utilized. In non-standard mode, а circuit 
comprised of 1С29, C155 and R151 is used. 


In standard mode, the input select switch IC60 is 


set to +B line, and 1C50's input becomes high. 
ІС806 output state is determined ^ by the 
conditions of reset pin 1 and preset pin 4. (See 
table below). 





In normal RC oscillator circuits, the wide lock-in 
range is offset by the large jitter component 
produced by the circuit itself. rystal 
oscillators have lower noise components, but а 
narrow lock in range. When the input signal is 
stable, the crystal oscillator is used, and іп 


other .modes, the RC oscillator is used. 


The output of 1С50 is sent to the trapezoidal wave 
generator R139, R140 and C149. Trapezoidal wave: 
output is sampled, by incoming sync, at 1С27 and 
C150. The VCO circuit is controlled by sending 
the error voltage to the PLL circuit IC28, 07 and 
C398. The VCO circuit (1C29) stops when the STD 
(low) signal is received from the "standard/non— 
standard” selector switch. 


In the non-standard mode, sync, from which the 
equalizing pulses have been removed, is sent to 
IC50 and to 1C27. The output of the sample and 
hold circuit is sent to 1С28. 


In non-standard mode the gain of 1С28 is changed 
to accommodate variations in error voltage, caused 
by time Базе instabilities in the sampled sync. 
This is accomplished by switching C154 and R148 
into the feedback circuit of  1C28. This is 
performed by С- MOS switch 1027. The output of 
1С28 is sent to the frequency control input of 
1029. The reason for this is to lock the 13.5MHz 
oscillator to the incoming sync signal. 


In the “dub” mode, time compressed signals are 
supplied for recording. Because of this, CTCM is 
unnecessary. The RC oscillator circuit (С29) is 
muted when dub (low) is supplied. 
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Incoming 
SYNC 


Preset pin 1 


Preset pin 4 


Q27 base 


Fig. 8-26 S/H Timing Chart 


SYNC 
RESET (1/28) 





Fig. 8-27 S/H and VCO Circuit 


8-16. TIMING CIRCUIT 


This circuit generates the timing signal needed by 
the time compression circuitry. 


Three P-ROM's are used (1С33, 1С34 and 1С38). А 
13.5MHz signal, generated by the МСО, is the 
clock. !C33 uses this clock signal as it is, and 


IC34 uses 6.75MHz. The 2fH signal created by IC36 
is the clock for 1С37. 


iC35 generates the Y/C burst gate pulses. it also 
generates reset, and RSTW pulses for the C sync 
generator. 


1C36 generates the  Pr/Pb read enable, write 
enable, H blanking and 2fH signals. 
1C39 generates the color framing signal (СЕ 


timing) for Y/C blanking, VD and VS 


The timing relationship for the signals discussed 
above are shown below. 


signals. 
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СЕ ciming 


1044 , 1045 


1844 „1С45 
1с10 
Y burst 1 


Y burst 2 


C burst 2 
BLK 

2fH 
850fH 





Fig. 8-28 Timing Circuit 
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Fig. 8-29 1С35 Timing Chart 
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Fig. 8-30 1839 Timing Chart 
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Fig. 8-31 1С36 Timing Chart 


7-150 


8-17. С SYNC GENERATOR 


This circuit is used to mee Sync, to be added 
to the compressed C signal. 


Refer to figure 8-32. The leading edge of the 
incoming CF clock is used to clock the FF in 1С24 
causing the Q output to go high. A horizontal 
reset Po. derived form the counted down 13.5MHz 
clock is then used to reset the FF. This 
assures that the C sync signal produced will be 
phase coherent with both the Y sync and the 
13. 5MHz CTCM clock. The sync pulse is next passed 
through VR16 and C165 which form a variable delay 
circuit for further phase adjustment. 1С14 is 
used to inhibit the sync signal in the dub mode, 
ше the “С” signal already contains the sync 
signa 


іп the dub mode, this is superfluous and is 
prohibited by the dub (L) signal. 





Fig.8 -32 C SYNC Generator 
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RECORD AND PLAYBACK AMP 
GENERAL DESCRIPTION 


The record (REC) amp PCB consists of three main 


circuits, involving the record/playback (В/Р) 
heads. These are: 


The record amp circuit. 
The head amp circuit. 
The rotary erase circuit. 


1 
2. 
3. 
4. The AT head amp circuit. 


Y,CHl 
REC CURR 


# 


Y MOD IN 
From REC 


Y,CH2 
REC CURR 


C,CHl 
REC CURR 


C MOD ING 
From REC 
C,CH2 


REC S d 


REC RELAY (Do 
From DRUM & 
CAP SERVO 


p Без 
та 
та 


8-18. ВЕС АМР CIRCUIT 


Refer to figure 8-33. This circuit takes the FM 
modulated signals from the TCM/REC board, provides 
current adjustment and amplification, and feeds 
the R/P heads through the R/P pre head amp. A 
record relay (low) provides R/P switching. 


Refer to figure 8-34, for the record voltage and 
current Vs. frequency ‘specifications. 


МЕ Сети ,R/P CHl 


Y,R/P CH2 
HEAD 


ШЕН 


ҺЕН E Ci 
5 еј Се с, а си! 





с ЕЕ CH2 
НІН Сен 


Fig. 8-33 Rec Amp Block Diagram 
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Fig. 2 Record current response 
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Record voltage response 


Fig. 8-34 Record Current / Voltage Characteristic 
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8-19. R/P HEAD AMP 


Refer to figure 8-35. This circuit amplifies the 
signal from the R/P heads, and sends them to the 
Y/C playback circuit boards. 

The R/P head signal feeds the R/P pre head amp 
board, via а rotary transformer. |t is amplified 
approximately 40dB (6.6MHz), and is then sent to 
the filter amp on REC/PB amp PCB. (5-5). The 
signal is buffered again, and sent to the Y/C 
playback circuit boards. 


(Шкот SYS 


C R/P C R/P 
CH1 HEAD CH2 HEAD 





8-20. ROTARY ERASE 


Refer to figure 8—36. This circuit performs the 
traditional function of -ІН pre-record erasure. А 
gap large enough to erase both the Y and C tracks 
simultaneously is used. А  4.9MHz oscillator is 
alternately gated by the сау erase (RE) switch 
pulses, to the CH 1 and CH 2 rotary erase heads, 
via slip ring and brush assemblies. А 
circuit disables the oscillator, until 
(low) signal is received. 


mute 
an RE on 


У.В/Р RF 
TO У PLAYBACK 


Y R/P HEAD SW 
O from DRUM & CAP 
SERVO 


C R/P RF 
TO C PLAYBACK 


C R/P HEAD SW 
О from DRUM & САР 
SERVO 


Fig. 10-3 R/P Head Amp Вюск Diagram 





SLIP 
RING & BURSH 


Fig. 8-36 Rotary Erase Block Diagram 
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DETAILED DESCRIPTIONS 
8-21. RECORD AMP CIRCUIT 


Refer to figure 8-37. There are four identical 
circuits for the R/P heads. These are: 

Y channel; 1 and 2 

C channel; 1 and 2 
The circuitry for the Y channel 1 head will be 


described. 
Y FM from the TCM/REC board enters 5-5 at pin B6, 


SW1 is provided for response adjustment and is 
input to 1С1 (рт 6). 1С1 в a variable gain 
amplifier that takes its adjustment from the 





TCM/REC board. The front panel REC CURRENT 
adjustment controls act on the TCM circuits, that 
ultimately control gain of this stage. The range 
of adjustment is 6-1248 6.6MHz. This output is 
sent to а power drive circuit, comprised of "01 to 
O4. This stage provides gain of about 18dB. МЕТ 
is the adjustment for channel balance. The power 
drive output passes through the ргеатр board, and 
then to e R/P heads, ма the rotary 
transformers. The power drive outputs are muted 
until a REC RELAY (low) is received. This turns 
off the muting circuit of 024 and 025. 





Fig. 8-37 Record Amp Circuit 


8-22. HEAD AMP CIRCUIT 


Since the two head amp circuits (Y and C) are 
ely identical, only the Y circuit will 
etailed. 


The Y CH 1 and CH 2 head signals (which have 
passes through the Pre head ome board) enter 5-5, 
at pins B8 and B9, respectively. After buffering 
by Q17 and 018, and RC filtering to flatten the 
response, they are input to ІС5 (pins 5 and 3). 
R/P head switching is applied to IC5 (pin 12), 





REC RELAY 





Y CH2 PRE HEAD AMP CIRCUIT 
is identical to Y СНІ. 


Y сна СЕ 
R/P HEAD 






where it. alternately gates the CH 1 and CH2 
Нели to produce a mixed signal across VR9 (Y 


VR9's wiper passes the mixed RF through ап LPF, 
comprised of 123 and C74, after which it is 
amplified again by another section of IC5. The 
final output is through the buffer 020, where it 
NUN input to the Y playback PCB, through pin 


Y R/P HEAD SW 





Fig. 8-38 R/P Head Amp Circuit 
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8-23. ROTARY ERASE CIRCUIT 


This circuit is basically а  4.9MHz oscillator, 
switched on and off, by servo commands, to perform 
the line by line erasure of information on the 
tape before a new line is recorded. 


Circuit composition is ав follows. The 4.9MHz 
oscillator (029) is normally muted, except when 
the mute circuit (028) receives the RE оп 
(low) command. 

The oscillator output  (O30)is alternately gated 
through 036 (CH 1) and 031 (CH 2), to the power 
amplifier circuits. The gating action is 





controlled by RE CH 1 SW, and RE CH 2 SW signals. 


The power amps are comprised of 032 to 035 (CH 1) 
and Q37 to Q40 (CH 2). VR11 and VR12, are used in 
conjunction with switches SW3, SW4, SWB5 and SW6 to 
set RE current to 300mA. The outputs are then 
sent to transformers T5 and T6, and through a 
slip—ring and brush assembly, to the RE heads. 





Fig. 8—39 Rotary Erase Circuit 


8-24. AT HEAD АМР 


AT head amp circuit is similar to the R/P head amp 
circuit, since the two AT head amp circuits (Y and 
A e virtually identical, only circuit with be 
etailed. 


The AT Y, channel 1 and channel 2 head signals 
(which have passed through the AT sub board), 


enter 5-5 at connector P416 and P417, 
respectively. 
After buffering by O4, and RC filtering to flatten 


the response, they are input to IC1. The AT head 


switching is applied to IC1 (pin 12), where it 
alternately gates the channel 1 and channel 

signals to produce a mixed signal across VR1 (Y 
MIX). The wiper of VR1 passes the mixed RF 
signals through an LPF, comprised of L4 and C18, 
after which it is amplified again, by another 
section of ІСІ. IC1’s output (pin 10) is buffered 
Бу, where it is then output to the Y playback 

rd. 
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+ REC 5 РВ АМР 
Sub 7 (5-5) 


Y CH2 AT HEAD AMP CIRCUIT 
IS IDENTICAL TO Y CHL 





Fig. 8-40 AT Head Amp Circuit 
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Y PLAYBACK AND С PLAYBACK 

GENERAL DESCRIPTION 

These circuits provide cosine correction, RF 
equalization, FM demodulation and drop-out pulse 
generation for off—tape and Е-Е RF signals. 


only one 
noted 


Because the two circuits are similar, 
will be detailed. The exceptions will be 
accordingly. 


Refer to the block diagram in figure 8-41. The 
playback circuit consists of five main sections. 
These are: 


Cosine correction 

FM demodulation 

De-emphasis 

Drop out detection/pulse generation 
Tracking (RF) meter drive (only in C 
playback) 


MPO 


Playback RF from the R/P and AT heads are input to 
IC1, which is switched between the two by the R/P 
head (low) command (from the system control). The 
output of IC1 is input to one of two 9 
cosine correction circuits. This в shown іп 
figure 8-42. Following buffers Q1 and 02, the 
signal із split into two paths. The first, 
through delay line DL1 (72nsec), has а fixed 
response of Inz. The second path о ОЗ and 
162) provides response, variable Бу +/-64В, Бу 
controls VR2 through VR5. Separate adjustments 
for R/P and AT are switched through IC3, by the 
head switching signal. 


E-E * 
From SYSCON 


| Ме 
О 

Y(C) R/P RF ING 

From R/P Н.А 


Y(C)R/P RF IN 
From REC 


VARIABLE 
cos^! 


CORREC- 


Y(C) AT RF IN TOR 


From AT AMP 9 


r - 
У PB Ж, 


SHUTTLE (D 
From SYSCON 


Y(C) R/P 
HEAD SW 


Y(C) АТ 
HEAD SW 


Fig. 


a 


Circuit 


The output from 05 and 06 is input to the second 
cosine correction and similarly split into 2 
paths. The first, through DL2 (50пѕәс) has a fixed 
response of 10MHz. The response of the second 
path is variable by +/-69В. These signals are 
mixed at 09. Note that the Y channel equalization 
на are available at the front pullout 
rawer. 


Refer to figure 8—44. The cosine output is sent 
to an RF equalizer (EO) circuit (Q14, Q15, Q30 and 
059) with а fixed response of 9MHz. VR11 tailors 
the response compensation at 10MHz. IC6 provides 
switching between corrected off—tape, end Е-Е RF 
signals to be sent to the demodulator. 





8-41 Over All Block Diagram of Playback 
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TO RF EQ 


С PLAYBACK (S-3) ONLY 


Fig. 8-43 Cosine Corrector 2 Circuit 
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С61 с62 
Bí T ет 





TO DEMOD 


то 
DO Pulse Gene 


Fig. 8-44 RF Equalizer Circuit 


8-26. FM DEMODULATOR 


Refer to figure 8-45. Corrected RF is fed into а 
limiter circuit consisting of 1С15 апа 1С16 
provide suppression of modulation noise. Q20 to 
Q23 provide demodulation, and they output to 024. 


LIMITER 





Only the Y circuit has ап RC network that is 
switched in by Q29, during the FWD search. This 
is n Frag kod ка, high ТИНЫ 
signa passes throu a #4. 2, 
C=3.4MHz). ы 


1 
Ү PLAYBACK (5-4) ONLY 


Fig. 8-45 ЕМ Demodulator Circuit 
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8-27. DE-EMPHASIS 
Refer to figure 8-46. Because the video signals 


were emphasized before recording, it is now 
necessary to pass them through de-emphasis 
circuitry. This will improve the overall S/N 


ratio. An RC network 


is formed by 1C20, 1С21, 
R242, R245 and C133. 


The  de-emphasis network is, in effect, the 
opposite to the emphasis used in the recording 
process. The | de-emphasis preset circuit is 


comprised of O46 to Q49, while Q50 to Q53 form a 
drop-out compensator circuit, which will be fed 
from the drop-out pulse generator. Blanking is 


performed by this circuit during head switching 
and whenever drop-out occurs. 





Fig. 8-46 De-emphasis Circuit 


8-28. DROP-OUT DETECTOR/PULSE GENERATOR 


This circuit monitors playback RF, and generates a 
drop-out pulse when the envelope falis below a set 
threshold. It also forms a blanking pulse to mask 
the head switching noise. 


The following refers to figure 8-47, The input RF 
is amplified by 1С7. A HPF, comprised of C68 and 
L12, pass only high frequency components, above 
БМНг. This signal is applied to one input of the 
comparator іп IC8. VR14 sets the reference of the 
comparator, so (СВ , in effect, sets the changes 
the threshold by +698 (to -1098), when the unit 
is placed in the shuttle mode. This output, 
through Q19, is shaped by C76, R147 and D13. This 
is then input to a MMV Исто): 


This circuit also generates a blanking pulse to 
mask head-switching transients. ІСІЗ provides 
selection between R/P or head switching, as 
directed by the R/P head (low) signal from the 
system control. А MMV (1С13) detects the rising 
and falling edges of head switching. IC11 mixes 
the head switching edge pulses and drop-out pulses 
(DOP) from 1С10, to form drop-out drive pulses. 


To give the most critical tracking meter 
indication, the chroma НЕ envelope is utilized. 
This is due to the fact that the C channnel's 


track is. Ше narrower of the recorded Y/C tracks, 
therefore it is used to provide tracking meter 
drive. R/P playback chroma only is sent to (СЗО. 
This IC converts the RF signal into a DC voltage, 
which is amplified by 1C31. This is then output 
to the tracking meter as an indication of RF level 
(tracking). А zero adjustment із provided Бу 
means of VR30. 
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Fig. 
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11-7  Drop-out  Detector/Pulse Generator Circuit 





Fig. 8-48 Timing Chart of Огор-ош Circuit 
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Fig. 8-49 ВЕ Meter Drive Circuit 
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9. TIME BASE CORRECTOR 
TBC-1 (SYNC GENERATOR SECTION) 


GENERAL DESCRIPTION 2 
Block diagram for the entire circuit is shown in 


This circuit is on the ТВС-1 PC board, and mainly figure 9-1. 
generates synchronization signals. А gate array 
gives the circuit the following 3 functions. 


A. Servo reference signals | : 
B. Various synchronization signals апа 


subcarrier 
C. TBC read (start) signal and read clock 


SYS sce 


VARIABLE 
SHIFTER 


ТЕ а 1/4 


SCH COARSE 


COLOR 
FRAMING! 


1/ 3v416H| 
ADVANCE] (Н) в 
et 


ADV (1)2 


OURSE SEARCH 


ж 
vco H SYNC Увс 
ща ES n CONTROL Im 
vo 





Fig.9-1 SYNC Generator 


9-1. SERVO REFERENCE SIGNAL GENERATION 
This circuit generate the following types of 30Hz (В) Playback mode (ADV 2= play (L)) 


servo reference signals in each mode. During normal playback, the signal passes through 
the TBC circuit, and so the servo reference signal 

(A) Record mode (ADV REC (H)) . should occur іп the center of the correction 

During recording, switching of 2 signals is 

performed. window. (+/-16H). Signals advanced reference 


In the normal record mode the ist and 3rd field signal by 16H are generated and used as the servo 
created by the input video signal send а high reference signal. During AT search playback, 
framing signal to the servo circuit. When since the position of the AT head is physically 
editing, using “DUB” signals, the video signal offset by 60 degrees behind the R/P head, а servo 
from the source machine will not be time-base reference signal advanced by 103.5H (87.5H +16H) 
corrected and will contain jitter components. |в generated. 

Because of this the servo of the editing VCR 

cannot be synchronized. To overcome this the (1/3V = 87.5H) = 60 degrees offset] 

servo reference from the source machine is used as timing chart for reference signals for the 
the servo reference for recording. playback mode as shown in figure 9-3. 
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Fig. 9-3 Servo REF Signal Timing 


Generation of synchronization signals and 
subcarrier signals 

This circuit generates subcarrier for encoding 
component signals to composite signals. There are 
two signal generation modes. During playback, 
synchronization is taken from REF VIDEO, and 


during recording and confidence playback, H sync 
and burst phase are synchronized to REF VIDEO, and 
V phase is synchronized to the input composite 
VIDEO. If there is no REF VIDEO input, 
synchronization becomes internal. 


During normal playback, all phases аге 
synchronized with the REF VIDEO signal. The 
reference signal at this time is the 143 MHz, 
locked to the burst signal. During normal 


playback all phases are locked to reference video. 
14.8 MHz VCO is phase locked to reference burst. 
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Fig.9-4 Composite SYNC Generator 


All timing is then derives from this 14.3 MHz VCO. 
Inside the gate array this 14.3 MHz is divided by 
4 to produce 3.58 MHz. The leading edge of this 
3.58 MHz square wave is timed to one 4th, 14.3 MHz 
square waves digitally selected to produce phase 
shifts in 90 degrees increments at 3.58MHz. The 
3.58 MHz signal is then fed from the gate array 
through a 0 degree to 90 degrees analog phase 
shifter to become the sample 3.58MHz for the phase 
lock loop. This process allows system phasing for 


subcarrier. Also, inside of the gate array systems 
horizontal phase is correlated to subcarrier 
phasing. Horizontal phasing is adjusted external 


to the gate array with a two horizontal phasing 
controls (course & fine) but is also made to 
follow system subcarrier phasing. To allow for SCH 
phasing a second VCO is used to produce the output 
3.58 MHz and 14.3 MHz signal. As a result an 
output conforming to В5-170А can be produced even 
if the reference does not. Separated vertical 
sync produces a reset pulse for vertical timing. 

In record and confidence playback modes, H sync 
and burst are locked to the REF VIDEO input. 

М sync is locked to the input video signal, (16H 
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delayed from this signal for E/E mode. (during 
confidence playback, 1/3V  +16H:103.5H). М all 
reference signals are locked to REF VIDEO the 
difference between the input video signa! and the 
REF VIDEO signal will exceed the 32H correction 
window of the TBC. A problem would occur. If all 
reference signals were locked to the input video 
signal, the TBC output would contain the same 
jitter, if the input video signal has jitter. 


The method of locking V sync to input video is 
called the float V method. With RS-170A signals, 
V-reset occurs every 2H using this float V action. 
Floating is — done to maintain the phase 
relationship between H sync and the sub-carrier 
equivalent to the SCH phase of the input video 
signal. Otherwise, the REF sub-crrier and the sub— 
carrier used during encoding will merge during VSC 
control. If the float method is not used each 2H, 
the image will be H shifted by one-half wavelength 
of sub-carrier. (Because sub-carrier phase is 
inverted each ІН in NTSC system.) If the input 
signal is not properly SCH; phased floating will 
occur every 1H (in the NON-STD mode). 


9-3. TBC read start signal and clock signal 


The TBC uses a 13.5 MHz clock, synchronized with H 
information (which is, in turn, synchronized with 
input REF VIDEO). To generate read start signals, 
the clock is divided by 858. These start signals 
(ВО-НО) can be controlled with the VIDEO PHASE in 
the front pull-out drawer. At the same time, in 
order to perform VSC control, the phase of the VSC 
signal, inserted in the 15th line (by the decoder 
circuit) is detected, and the read start position 
is controlled, to ensure that sub carrier phase is 
the same as the VSC signal. 


в------|--- 





Fig. 9-5 Read REF Signal Generator 
TBC-1 (SYNC GENERATOR SECTION) 


DETAILED DESCRIPTION 


As explained above, this circuit has the following 9—4. Servo reference signal 


3 functions: generating | 
Figure 9-6 shows the servo reference circuit. 
A. Servo reference signal PB servo reference is created from the REF VIDEO 
В. Synchronization signals and sub-carrier 
C. TBC read start signal and clock 


TP502 
REFERENCE 
COMPOSIT 
SYNC 
(FROM 16507) 
+5\ R/P HEAD (1) 
О (428) 


г! Q1) TP523 
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30Hz (33B) 


R-FRAMING 
О OUT 


FR OFF (1) 
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IN COME 30Hz 
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ADV L 2 Шо 
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Fig. 9-6 30Нг Servo REF 
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signal. Record servo reference is created from the 
input video oar Switching between the two is 
done via an A 


V (L) 2 (41A) signal sent from the 
system control computer. run ADV (L) 2 selects 
input ую signal, and low ADV (L) 2 selects REF 


During recording and confidence playback, the 
servo reference is created from the input video. 
COMPOSITE SYNC (35A) is sent from the CTCM 
circuit. The comp sync input passes through the V 
Sync Sep circuit (Q512, Q513), and creates V sync 
(TP513). V sync is compared to Н-зупс to develope 
framing synchronization. This is input with the 
video signal to the gate array, generating the 
ОН2 servo reference signal (first апд third 
fields are high) which is timed to the rising edge 
of the second serration as shown in figure 9-7. 

This occurs during the 1st & 3rd fields. The 30Hz 
framing signal is passed through a LPF with a time 
constant of 0.2 sec. This is compared with the 
30Hz signal of the ‘internal free-run 30Hz. If 
lack of framing persists for more than 0.2 seconds 
the 30Hz signal is inverted, since the LPF output 
will not change within the time determined by the 
time constant of the low pass filter, even if the 
framing detection circuit malfunctions due to 
noise, а stable servo reference 


) ј signal can Бе 
obtained during that interval. 


When “non-standard” mode is selected, the framing 


uirement із dropped and the servo reference 
pulse is locked to any field. In the standard 
mode, noise pulses could upset the framing 
circuit. 


Therefore a LPF with 0.2 sec delay is used in the 
reset path to prevent changes in framing caused by 
these disturbances. 


The servo reference signal is taken from the 
source machine when the “dub” input is utilized. 


During normal playback, and playback using the AT 
head, servo reference is take up from reference 
video. Since these pass through the TBC circuit, 
all must be advanced by 16H. During AT playback 
these must be advance an additional 1/3V (1/3V+16H 
103.5H). For this reason, the amount of advance is 
determined by the gate array, whose state is 
controlled by the R/P HEAD (L) signal. This signal 
is sent from the system control computer depending 
оп де front panel swithces and operating mode (АТ 
mode). 


Fieldl, 3 


COMP 
SYNC 
(350A) 


ТР513 
(1VS) 


TP523 
(3082) 





Fig. 9—7 Servo 30Hz Generator 


9—5. Generation of sync and sub-carrier signals 


This circuit generates various synchronizing 
signals апа sub-carrier necessary for modulation 
by the encoder circuit, to produce an NTSC signal 
from the component signals. р 

During playback, all output signals are 
synchronized to REF VIDEO signals. V sync, H sync 
and the sub-carrier are generated from the REF 
VIDEO signal. The input REF VIDEO signal (ТР501) 
passes through 0510 of the buffer and is sent to 
burst separator circuit and H & V sync separator. 
Signals going to the burst separator circuit pass 
through a 3.58 MHz band Дена filter (FL501). After 
the comparator of 1C526, the burst signal is 
separated using the burst flag pulse and VD pulse. 
This burst signal is one input of the balanced 
modulator of 1С502. ҚР 

The 3.58MHz signal created inside the gate array 
from the 14.3 MHz signal is phase controlled via 


adjusted by the SC fine control, located in the 
front pull out drawer. The range of adjustment is 
greater than 90 degrees. The 3.58 MHz created 
inside the gate array is controlled by the 2-bit 
encoder switch labeled SC COARSE. This output is 
sent with a 2-bit binary code signal. SYS SC 


COARSE (1) and (2) signals and can be varied 360 
degrees in 90 degrees increments. 









SLL 
(INPUT) | 


sco ape РА раса ЗЕЙ | 
2 


Fig. 9-8 Sub-carrier Timing 
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In this way, the phases of the 3.58 MHz carrier 
derived from the 14.3 MHz and the burst signal 
(separated from the REF VIDEO signal) are compared 
in the balanced modulator in 1С502. This ІС 
(AN612) is а balanced modulator. If the phase 
differences are 90 degrees, the average output 
voltage will be 0. 


REF VIDEO 


BURST FLAG 
PULSE 


VD PULSE 


H.V Syne 


SYS SCO SEF 


TO 
COLOR FRAMING 





Fig. 9-9 Burst Sep & SC Phase 


The output error voltage is sent to the 14.3 MHz 
VCO circuit. This error voltage at ТР507 passes 
through the analog switch of 1С503 and is sampled 
with the Sampling Hold pulse of ТР506. Capacitor 
C548 is the Sampling Hold capacitor. The sampled 
error voltage is buffer by 1С506 and filtered by 
IC504. The phase of the 14.3 MHz is adjusted by 


S/H PULSE 
SDET 


Fig. 9-10 





the error voltage applied to varactor diode 0509. 
When REF VIDEO is input the S detect (H) at TP514 
is sensed by the gate array. The 14.3 MHz VCO is 
then locked to the burst of the REF VIDEO. When 
REF VIDEO is not input, S DET goes low, and the 
14.3 MHz VCO enters the free-run state, and the 
mode is switched to internal. 


GATE ARRAY 


14.3MHz VCO 
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The 14.3 MHz clock signal (ТР509) is input to the 
SC GEN in the gate array. Creating a sub-carrier 
signal synchroni with the REF VIDEO. The burst 
flag pulse and Sampling Hold pulse used here are 
created using the sync: signal separated from the 
REF VIDEO signal. 


The HD signal is separated from the REF VIDEO 
signal by means of the SYNC SEP circuit of 1С507, 
ага this signal is input to the MMV of 1С508 and 


BF Pulse is produced by 2MMV's, the 1st one sets 
the delay from REF Sync while the second one sets 
the width of the pulse to 3.5 usec. 4 . 
The sampling hold pulse is produced similary with 
the sample time occuring in the center burst and a 
sample time of 1 usec. 


The circuit is shown in figure 9-11, while figure 


9—12 shows the circuit's timing relationship. 
ae aay output timing is shown in figures 9—13 
a -14. 





Fig. 9-11 Sync Sep 
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Fig. 9-12 Burst Flag & S/H Pulse 
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Fig. 9-13 Composite H Syne Timing 
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Fíeldl 
Field3 





Fig. 9-14 Composite V Sync Timing 


During recording and confidence playback, only H 
sync and the sub-carrier are synchronized with the 
REF VIDEO input. The float V mode is used for V 
sync, and is synchronized with the COMP SYNC 
signal input from the CTCM circuit. 

The position of Н sync in relation то the sub- 
carrier can be shifted in 3.58 MHz units using the 
SYSTEM H PHASE VR in the front pull out drawer. 





Figure 9—15 shows a simplified diagram of how 
horizontal system phase is adjusted. Separated 
horizontal sync, from pin 52 of the gate array, is 
delayed by two monostable multivibrators before 
being returned to ріп 30 as horizontal timing 
information. 











A DC control voltage, from the front pull out ыы 

drawer, is buffered Бу an OP amp. and then used to | 
control the time cosntant of the first MMV. The 

second MMV is triggered from the trailing edge of Fig. 9-15 System H Phase 


the first monostable pulse. The pulse at P518 is 
the horizontal timing reference for the sync 
generator. 

The SCH control circuit maintains proper SCH phase 
when the external REF VIDEO signal does not 
conform with В5-170А. 


7-170 


САТЕ АКВАТ 


OUT 
(TO ENCODER) 


(TO ENCODER) 


SCH COARSE(1) 
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Fig. 9-16 Sub-carrier Phase Control 


The prose of the 3.58 MHz sub-carrier signal 
(TP537) created in the gate array, and can be 
externally controlled with the se | shifter 
circuit бөлегін of transistors (0522-0525 апа 
varactor diodes 0530 and D531. Phase сап be Varied 
over 90 degrees using the SCH adjustment control 
in the pull out drawer. 

This signal is іп the sent to the balanced 
modulator (1С534) and its 6 ее is compared with 
that of the fed back 3.58 MHz clock. Error voltage 
becomes 0 when the phase difference is 90 degrees. 
This error IE passes through a buffer and 
filter amp 1535, and is input to the crystal 
oscillator circuit of X504. 

The oscillation frequency is 14.3MHz. Тһе sub- 
carrier phase is variable in 90 degrees increments 
(70 nsec). A signal is sent from the 2—bit encoder 
switch labeled SCH COARSE (1), (2) in the pull out 


drawer. In this way, ап SCH controlled reference 
sub-carrier signal (ТР533) із sent to the 
encoder. 


9-6. Generation of TBC read start signal and clock 


This circuit is needed to clock out the video 
signal data stored in the TBC circuit, using a 
clock synchronized with the external REF VIDEO 
signal or internal synchronization signal. A/D 
conversion is performed in the TBC circuit with а 
13.5MHz clock signal. (Reading also requires a 
13.5MHz signal). This frequency conforms to the 
pr “4:2:2 Component symbolization" 
international standard. 


This circuit performs read out of the video 
signal, so that the VSC signal inserted in the 
15th line is phase locked to the subcarrier used 


for encoding the NTSC signal. Control is performed 
to cancel the carrier leak that can occur in the 
decoder. The phase of read start signal (ВО-НО) 
nerated inside the gate array is controlled in 
3.5MHz clock units (74 nsec) by a 2-bit phase 
control signal (V01,V02), sent from the encoder. 
The 3.58MHz phase difference cannot be completely 
set to 0 with this clock. Therefore the 13.5 MHz 
раз must be controlled so that the difference 
mes 0 in the analog signal (VSC CONT). 


Additional control of video phase is input from 
the pull-out drawer. Adjusting these controls 
changes the position of RD-HD and, subsequently, 
read timing in the TBC circuit. In other words, 
the position of the video signal in relation to 
SYNC changes, as does video phase. The video pahse 
(30B) signal changes the time constant of the MMV 
(1C512) and thus changes the position of ВО-НО. 
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Fig. 9-17 Video Phase Control 
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Fig. 9-18 13.5MHz VCO 


Figure 9-18 shows the 13.5MHz VCO circuit. 
Horizontal output (HO) from the gate array, 
creates а trapezoidal wave, with Н information 
derived from 14.3МН2 (in turn created by the 
wartz oscillator X501). 
tye 1 he trapezoidal wave is then sampled with a pulse 
у \ created from 13.5MHz. This is done іп 
synchronization with the 14.3MHz. 
] H information (HO) created with the gate array 
is formed into a trapezoidal wave by 0518, 0519 
and C586, and the rising side of that trapezoidal 
wave is sampled using a pulse created from 13.5 
MHz and then is held by capacitor C613. This 
КУЛ passes through the buffer and filter атр, 





hers E ad Ая panel Sai pn uS уаластар 
А Я і and controls the . z oscillator 
Fig. 9-19 Sampling Pulse synchronizing with 14.3MHz. 
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TBC-1 (MEMORY SECTION) 
9-7. GENERAL DESCRIPTION 


This circuit is part of the TBC circuit and 
performs the following actions using а clock 
synchronized with the playback signals created by 
ВС-2 and a clock sychronized with the reference 


signal. 
1. Y/C signal time base correction. 
2. Y/C signal drop-out compensation. 
3. С signal time expansion. : 
4. interpolation processing 


Y/C signal line 
during A/T playback modes. 


The above actions are performed оп 8-bit signals 
digitized with the A/D converter of the encoder 
circuit. 


Y-MEMORY 
(32H) 


MEMORY 
CONTROL 


` 
W-PLL BLOCK (TBC-2) 


Fig. 9-20 
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Figure 9—20 shows an overall block diagram of TBC 
1, 2 and the encoder circuit. The RF signal 
played back from the tape is converted to a video 
signal by the demodulation circuit and then to a 
digital signal by the A/D converter. 


DA. ENCODER BLOCK (ENCODER): 


SYNC GEN BLOCK (TBC-1) 


Over АП Block Diagram 





Бао 9-21 shows the memory block diagram of 


The memory part of the TBC has four principal 
functions, as described above. Three types of 
newly developed gate arrays are used in TBC1, to 
significantly reduce . the numerous quantity of 
discrete IC's that would be required to perform 
these functions. 


The memory block diagram is shown in figure 9—21 

Y and C signals utilize the same gate array's. 
ІС2 and 1С24 are identical memory controller IC's. 
While 1844 and 1С67 are identical DOC апа 
interpolation IC’s. 8-Би Y and C signals, input 
from _ ће encoder, аге parallel converted 
collectively with the drop-out signal, from the 
Y PB and P.B circuit. 54 BIT words are 
рур which correspond to 6 video samples of 8 
its each (48 bits), plus 6 DOC bits (one for each 
video sample). These 54 bits are taken as one 
block and stored in memory. In other words, 54 
bits of data are allocated to each address. In 
the same way, reading is done іп 54-bit blocks. Y 
signals are converted to 18-bit signals. Тһе 18— 

bit signal is configured in the following fashion: 
Вари, video samples (16—bits), plus 2 DOC bits 
—bits). 


--------- ---------«----- 


У РАТА 2 
(FROM ENCODER) 


DO DATA 
(FROM Y Р.В) У 









Converted signals are sent to the 1H memory 


circuit for drop-out compensation and line 
interpolation, according to the designated mode. 
During writing, Pr signals are stored in even 


memory addresses, while the Pb signals are stored 
in odd memory addresses. Sequentially reading the 


data at 1/2 the original write clock speed, 
achieves “time expansion” of the Pr and Pb 
signals. This is the inverse action of the CTCM 


function performed previously. 


DOC and line interpolation is accomplished in the 
same manner as the Y signal, additionally CNC is 
done on both the Pr and Pb signals, individually. 
The signal is then output. 
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Fig. 9-21 Memory Block Diagram 
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The 4 main circuit functions are as follows. 


9-8. Y/C SIGNAL TIME BASE CORRECTION 


Time Base ігтст 


4444444444444 Clock 


1234567 8 910111213 
(a) 


Advanced 
vertical Ref. |: 


Time (Time Base Error) 


я 
> 
= 

2 








Time (Tape) 





Fig. 9-22 Principle of Time Base Correction 


There аге short-term time base fluctuations 
produced SP Mods a the гота Чоп speed of 
vc ead drum, an tape stretci 

пе VOR dius 12345678910111213 
As shown in figure 9—22, this TBC circuit has a (b) 

memory capacity of 32 lines (H). A 16 line 
‘advanced vertical reference signal keeps the P.B 
video centered within the 32H line correction 
window of the TBC. The 16 lines of memory 
capacity on either side of vertical sync, allows 
the time base errors to be removed during the 
reading process. When writing data in memory, use 
of a write clock synchronized with H sync of the 
playback signal enables absorption of time base 
От (in H units) while writing. Figure 
9-22 shows how time base fluctuations аге 
corrected by varying the frequency of the clock. 
(A) is the normal clock (13.5MHz), (B) and (C) 
indicate that the clock frequency is changed in 
response to fluctuations of the time base (H 
instability). Writing is always performed at the 
same point. 12345 67 8 910111213 


(c) 





2. Y/C signal drop-out compensation. . 

Fig. 9-23 Sampling Clock 

Y/C signal! drop-out compensation is performed 
using the 1H memory circuit. The principle of 
this circuit is аз follows. Signals, delayed Бу 


— 
1H, are continuously stored, and if а дгор-ош GATE ARRAY а 


occurs, the previous line signal is read from ии 0—0—2—2—2—2—2 

memory. И is substituted for the missing (162 күр) 

information, thereby compensation is performed. коња ды 2 7 7 2 7 7 2 
(1C2 вор) 


These signals are corrected inside gate array 1С44 
(Y signal) and 1С67 (С signal). way [Г | Г LT UP LI Lr lL 


The differences between the Y signal and C signal 
circuits are as follows. У signals are A/D 
converted with a 13. 5MHz clock and C signals with 
а 6.75MHz clock. 1024 bytes of memory are 


required for the Y signal and 512 bytes each for Hor o a 


Pb and Pr signals. ADDRESS 





Fig. 9-24 1 Н Memory 
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9-10. С SIGNAL TIME 9-11. Y/C SIGNAL LINE INTERPOLATION PROCESSING 
EAR ONSION | DURING AT PLAYBACK 

Signals in the MIl format are stored through time 

compression (CTCM) of the chroma component signal 

(Pr & Pb). During P/B these signals must be Іп the AT playback mode, fields are sometimes 
expanded. interleaving during writing in the TBC— skipped, repeated or may have а reverse field 
1 memory yields an expanded signal during reading. ^ relationship to reference video. То correct this, 
line interpolation is performed. This eliminates 
vertical flutter (flicker) when а frame is made 
from one field, and corrects framing so that it 


will correlate with reference video. Line 
interpolation can be switched on and off with SW1 
on the TBC-1 board. (ON=Line interpolation). 
Line interpolation is, in effect, а process of 
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Fig. 9-25 С Time Expansion 


Playback video TBE output 
(AT mode) 


Note: Numbers without circles indicate odd Field tines 
Numbers with circles indicate even field lines 


The C signal expansion process is shown in figure 
9-25. a е ие Ы alana! (Pr ang Pb 
compre to 0. each). eses signals аге Я 17) ; ; 
converted to digital signals by the A/D converter Fig. 9-26 Line Interpolation 
, and the output is shown in (B). Because of the 

access time limits of the memory used, 6 bytes 

(video samples) are stored in memory as a 48 bit 

unit. In other words, 6 bytes are converted to a 

48 bit parallel word, and stored in memory at a 

2.25MHz rate. This allows the data to be clocked 

in at the lower rate of 2.25MHz. At this time, Pr 

signals are stored in even numbered addresses, and 

Pb signals in odd numbered addresses (C). 

Simultaneous reading enables time expansion. 
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DETAILED DESCRIPTION 


A large percentage of processing (memory data and 
control) is performed in the newly developed gate 
array. Operation of these arrays is 
explained using block diagrams. 


gate 


The following is the Y signal flow. 


Y signals, A/D converted by the encoder (8-—bit), 
are input to the memory circuit together with а 
drop-out pulse (1—bit) from the Y PB circuit. The 
input data (8 bits + 1 bit) is parallel converted 
using a 13.5MHz write clock signal synchronized to 
the playback signal generated by TBC-2 and a write 


start signal (Y W zero). The converted data is 
sent to memory in a 54-bit block [(8 bits + 1 
bit) X6 words]. Memory addressing is 


accomplished, using 12 bits (4096 addresses). The 
upper 5 bits determine the memory's line address 
(5 bits = 32H), and the lower 7 bits (128) 
indicate the horizontal address for each of the 6 
video sample blocks. 128 addresses X 6 samples — 
768 samples/1H. A 24K byte memory capacity is 
needed for storing 32 lines of the signal. 768 
DOC bits are used for each line, for a total of 
24K bits (4K bytes). In this TBC, however, 7 
conventional memory [C's are used (8K X 8 each), 
so the aggregate capacity is 56K bytes, (although 
only 28K bytes are actually utilized). 


| 9bit x 6 


SHIFT REC. LATCH 


ADDRESS 


Fig. 9-27 





Memory is 5-ВАМ with a cycle time of 120nsec. For 
the lower 7—bits a 13.5MHz is created іп the gate 
array and a 1/6 clock (2.25Mhz) is generated. 
This clock serves as the horizontal address 
counter clock. Data is written into memory at the 
2.25MHz rate. Line addresses (the upper 5 bits) 


are created by ап external gate array (1С13). 
This is called the line address generator. Memory 
reading is controlled using a 13.5МН2 clock 


synchronized to the REF VIDEO signal, delayed by 
about 16H. The READ HD signal is synchronized 
Н with sync. As in writing, reading uses 12-bit 
memory addressing. Reading takes priority over 
writing. “Since the processing speed of the DOC 
circuit is much higher, memory read out is done in 
2 video sample blocks, of 18—bits each. This is 
comprised of 28-bit samples (16—bits), plus 2 DOC 
bits. Because of this, the data read out occurs 
at a rate of 6.75MHz. | 


САТЕ АККАУ 1С2 


OY DO PULSE 
DATA 


ADDRESS 


Y Memory Control 
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DOC AND OUTPUT BLOCK 


The 18-bit output data from the Y memory gate 
array is separated into a 16-bit (8—bits X 2) Y 
data signal, and 2—bits of DOC data. 


This 16-bit Y data 
circuit. This circuit 


is sent to the 1H memory 
is used for both drop-out 


YA DATA 


YB DATA 


(RESET) 


R-Y DATA 


B-Y DATA 


Fig. 9-28 





compensation апа fine interpolation processing. 
When the data that was stored as 2 bits of DOC 
information is read back, it is referred to as 
drop out pulses (DOP). 


Figure 9-28 shows a block diagram of this 
circuit. it shows blocks for both Y and C 
signals. The circuits for Y and C are essentially 
the same, and addresses for both are generated 
based on the Y signal’s read reference signal. 


READ CLOCK 


DOC & Output 
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BLK ON L 
(8-A) 


(21-8) 


Fig. 9-29 


Figure 9-29 shows the 1H memory circuit. Data 
for the Y signals is output from the gate array 
ІС2 at LYthe 6.75MHz rate. This data is divided 
into 2x8 bit units, Ү11-Ү18 and Ү21-Ү28. Which 
are sent to the two 1H memories. These memories 
use static RAM with a cycle time of 55пзес. 
Address. data input to this memory is created from 
the 6.75MHz RCKO signal generated by the read 
clock. This 6.75MHz clock utilizes the Ј-К flip 
flop of 1С72, and the counter of IC50 and IC61. 


512 (9—bit) addresses are generated, although only 
429 of these addresses are actually used. This 
is because the Y signal requires only 2 sets of 
429 byte (858 total) memory to store 1H, while the 
Pr and Pb signals require only 429—bytes for each 
1H. 


MEMORY 
LATCH 
CLOCK 
YA or YB 
DATA 
MEMORY 
WRITE 
DATA 
MEMORY | 


vara ДА О ОДА LEXA) 


Fig. 9-30 1H Memory Timing 








1H Memory Circuit 


9-30 shows a timing chart for this 
circuit. Time corrected signals from the gate 
array are output at a 6.75MHz rate and, as shown 
in the diagram, data and high impedance States are 
output every half cycle. When the write enable 
MEI signal (TP7) is high, data is read from the 
H memory. The memory address is changed as shown 
in the diagram. sr drop-out, the chip select 
input (CS) goes hig even if WE is low, 
preventing new data from being written during that 
period. In this case, data, which was already 
Stored in this address from the previous line, is 
retained. This valid data will be used instead of 
the дгор-ош, thus compensation is achieved. 


Figure 


In this way, 2—bytes of new data and 2—bytes of 1H 
previous data are sent to the gate array for 
output at the cycle time of 6.75MHz. Correction 
3 done using 1H previous data when DOP signals 
DO1 and DO2 (pins 10 and 11) are an active (H), 
DOC action can be inhibited by SW4, as shown in 
figure 9—28. 


Line interpolation is also performed in this gate 
array. This switching is done when the COM ON (L) 
signal is sent from the TBC-2 board to pins 13 and 
15 of the gate array. 


Finally the two 8-bit parallel "Y" samples are 
alternately clocked out of the gate array by the 
13.5MHz read clock, in order to restore the “Y” 
signal to 13.5MHz 
rate). 


serial 8-bit samples (at а 
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9-13. С SIGNAL 


С signals pass through almost the same circuit and 
are output. However, the difference is that time 


expansion and digital noise reduction is 
accomplished. The memory control gate array 
(1C24), used for the C signal, is the same as for 
the Y signal. 


Since the C signal is taken from a different track 
than the Y signal, it could contain unrelated time 
base errors. Due to this possibility, the С 
memory control gate array receives a write clock, 
and both Pr and Pb start signals, which are 
generated by the C PB signal. When the C PB C 
signal is digitized, the Pr samples are written 
into to "even" memory address locations, while Pb 
samples are written to "odd" addresses. 


During read out, the "even" & "odd" addresses are 
output at 1/2 the write clock frequency (6.75MHz). 
This action re-expands, and separates, the 0.5Н 
compressed signals back into 2 channels. Each one 
having 1H of information. 


C signals pass through the digital noise reduction 
circuit in the gate array. Selection is done by 
turning SW7 on and off. 


9—14. COLOR NOISE CORRECTION (СМС) 


The principle of color noise correction (СМС) 15 
as follows. If the current signal and the 1H 
delayed signal approximately match, the two 
signals are added and the sum halved. In this 
system, the correlation selection level (how close 
they match) can be selected on the PC board by 
means of 3 switches. 


Noise usually is in the form of minute variations 
т signal level. The noise reduction process 
samples the differences from one line to the next. 
If it is small, it judges it to be noise. А 
process of averaging the two lines, reduces the 
noise content of the Pb or Pr signal. 


This process has some detrimental effect on the 


small signal detail. Therefore three switches 
allow user selection of the amount of correction 
desired. 


The internal block diagram of а gate array, used 
for noise canceling, 15 shown in figure 12-30. 
The detection level is selected with SW6, and the 
detection is accomplished with 3-bits (the 2nd, 
3rd and the 4th bit from the MSB side of the 8—bit 
signal). 


In other words, the level difference between, the 
1H previous and current signal is derived and the 
system detects whether that value is within the 
interval, "011100007 to "00000000". The maximum 
value can be selected with 3 bits. The maximum 
value in the above case is 112. 





Fig. 9—31 


9-15. LINE ADDRESS GENERATOR 


This circuit is used to generate the write and 
read line addresses for the TBC's memory. It is 
also responsible for assuring that the read start 
address is the same 85 the write address. These 
пие, are accomplished using a gate array and 
а Р- : 


Digital Noise Cancel 


As shown in figure 9-32, Y and C memory write 
line addresses, are generated by а counter, and 
clocked by the Y write zero signal. The read line 
addresses are produced by a second counter, using 
the reference horizontal drive signal. Reading a 
particular video line out of memory occurs 16 
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lines after it was written. This relationship 1$ Reading must also start from the same memory 
fixed by the advanced vertical reference signal, location (line address) at which the first line 
sent to the VCR's servo. The reasoning for this, ^ was written. This is accomplished by the line 
is to prevent the reading and writing line ^ address generator circuit, as follows: 

counters from becoming separated from each other. 

If that happens, they could fall outside of the 32 

line memory capacity of the TBC. 


DETECTION LEVEL 


(256 STEP = 048) 
(dB) 


PR WZERO 
(RYST) 


СМАО - CWA4 
"С" WRITE ADDRESS 


COUNTER г 

"Y" WRITE ADDRESS 
LATCH 

COUNTER @ RAO ~ RAG 

READ ADDRESSES 
E COUNTER 
ЖЕ | 
0 


VRA! 

, 
a VRA4 
DATA 


Fig. 9-32 Line Address Generator 


КОАО - ROA2 
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The Y write line address is latched Бу the 
playback vertical signal, at the center of video 
line 14. (The write line address can be any memory 
line address, locations 0 through 31). The 5-bit 
latched address is sent to the P-ROM which 
contains 32 tables of data. This 5-bit address 
selects 1 of the 32 tables. The tables start with 
line address data, which is 4 lines less that the 
desired write address. At video line 10 оп the 
read side, a 3-—bit counter, clocked Бу reference 
horizontal drive, commences counting. it's 3-bit 
output is also an address for the Р-КОМ. 


ROA2 a |! LJ LI | 
ВОА1 — I LT] COUNTER OUTPUT 
ROAO zen 


ywaro" 
уиз"о" 


уиг"о" ee ee, WRITE LINE 
ADDRESS DATA 
мито" ==; (88828) 


уцчо"о" 


READ LINE 
ADDRESS DATA 
савадо) 


1011 121314 [15 16 17 


Fig. 14 V START 


STROBE PULSE 





Fig. 9-33 V Start 


At the fourth count, the data output from the P— 
ROM's table is the same as the original write 
start line address. This data, by means of a load 
strobe pulse, is naw loaded into the read line 
address counter. This counter now starts counting 
from the same memory line address that the first 
video line was written into. The counting up of Y 
addresses from Р-КОМ is done to synchronize the 
read counter with the jam loaded write address, in 
order to assure a stable read start address. 
Figure 9-33 shows the timing of the P-ROM's 
address and data lines. 
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твс 2 


GENERAL DESCRIPTION 


This circuit generates 13.5MHz synchronized with 
the time base error of the playback signal, and 
performs time base correction through A/D 
conversion based on the above clock and writing to 
memory. 


This circuit is approximately divided as follows: 


1. V pulse generator. 
2. У write PLL circuit. 
3. С write PLL circuit. 


9-16. V pulse generator circuit. 


This circuit uses the Y Бауцен signal to develop 
the TBC-1 memory's vertical start pulse (PBY). А 
framing detection circuit is used to control line 
interpolation. 


The ТВС-2 board also produces a framing signal for 
auto H phasing, during editing. In addition, it 
compensates for an incorrect number of horizontal 
lines that can occur during the AT mode. 


The memory vertical start signal is а pulse 
generated at the center of the 14th line, of the 
playback signal. This pulse guarantees that 
writing and reading of memory starts form the same 
line address. 


SEARCH © 
HIGH SPEED (D 
AT MOD (D 


>| MODE CONTROL 


H. CONT 


The framing detection circuit ог line 
interpolation creates a smooth signal, combining 
the previous 1H video signal and current signal, 
when the REF ‘framing and playback framing differ 


іп other words, if during special playback, the 2 
field signals for which interlaced scanning is 
being performed are the same, the amount of 
information is the vertical sync signal: will 
decrease. But so will the vertical resolution. 
Therefore resolution is increased by creating an 
intermediate signal through line interpolation. 


The playback framing signal, for the servo 
circuit, is needed to adjust image H sync phase at 

edit points. During the automatic tracking 
mode (AT). The number of H sync pulses occurring 
in а 1V period can change, depending on the 
selected mode (tape speed and direction). 
Subsequently, V s information is needed at the 
same timing as played back V sync. Therefore 
the information corresponding to each H sync state 
is stored in a Р-АОМ, and the V pulse generator 
circuit outputs this information, іп accordance 
with the information from the AT circuit. In this 
way а V pulse, synchronized with the playback 
signal is always generated. 


Figure 9-35 shows a block diagram of the V pulse 
generator circuit. 





Fig. 9-34 TBC-2 (W PLL) Basic Block Diagram 
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о сом ON® (TO TBC-1) 


O P.B V (TO TBC-1) 


Fig. 9-35 V Pulse Generator 


9-17. Y write PLL circuit. 


This circuit generates а write start signal (Y W 
Zero) and write clock signal (Y WCK) synchronized 
with the playback Y signal. Thereby controlling 
the writing to the memory circuit. These write 
start an clock signals are essentiel for 


performing time base correction. 


The principle of time Базе correction (TBC) із 
that writing is always done at а determined 
location іп memory, using the clock and write 
start signals, ronized with the Р/В video. 
The МП system has enhanced component timing, by 
use of a 2.25MHz burst signal, which is added to 
т, This is done during the horizontal 
anking. 


SEARCH 
VCO 13.5MHz 
(858£H) 


AFC 
54MHz 
(4 x 858fH) 


SYNC 
DISCRI 





Figure 9—36 shows a block diagram of this circuit. 
The sync separator and burst separator circuits, 
strip sync and burst from the playback video 
signal. The sync discriminator circuit further 
separates out only H sync. A sync discrimination 
circuit, with а narrow sample window is used to 
prevent malfunctioning of the AFC circuit, due to 
drop-out or noise. 


A 54MHz AFC circuit, locked to H sync is divided 
by 4, which yields а 13.5MHz clock. This clock 
is, in turn, phase locked to the 2.2bMHz burst, 
from the Р/В signal. This now is used to develop 
the Y write clock and Y write start signals. 


In high speed search mode (+/-,X8 or X32), а 
13.5MHZ VCO is used to develop the clock signal 
directly. This is done use horizontal timing 
problems result from the video head jumping across 
tracks (skew errors) This search VCO is used to 
track this. NOTE: Phase control is not necessary, 
pend only the Y. signal is used and the color is 
illed. 


Y TIMING| 2 


OY BURST SEP 


OY WZERO 


HI SPEED TBC © 


:Fig. 9-36 Y Write PLL Block Diagram 
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9-18. С write PLL circuit 


The purpose of this circuit is to generate write 
start and а write clock synchronized with the 
playback C signals (in the same way as the Y 
channel). This will control writing to the memory 
circuits. The principle of C time base correction 
is the same as for Y signals. The exceptions are 
that 4 cycles of burst are added to both Pr and Pb 
signals prior to CTCM. 


In this way, a 2.25MHz burst signal is added to 
both the and С signals. This prevents the 
timing problems that occur between the Y, Pr and 
Pb . signals. This was previously a weak point of 
the color time compression multiplexing system. 


The write PLL circuit for C signals receives a 
54MHz clock from the "Y" AFC circuit. The APC 
creates 13.БМН2, synchronized with the playback С 
signal. This is done, ма the 2.25MHz burst of 
the C signal. The reason for using 54MHz from the 
"Y" AFC circuit is, there is little difference in 


time base errors between Y and C signals. 


The APC circuit compares the burst, which occurs 
twice рег compr line, апа а burst is 
Наши for timing each signal component (Рг 8 


Figure 9—37 shows a block diagram of the C write 
PLL circuit. 


твс-2 
DETAILED DESCRIPTION 


The purpose of the TBC-2 circuit is to generate a 
13.5MHz clock, synchronized with the playback 
signal and start signals for writing video signals 


to memory. In this way, time base correction is 
performed Бу writing to memory, signals 
synchronized to playback video. 


The explanation of the TBC-2 circuit is divided 
into the following sections. 








V pulse generator circuit. 

V sync separator circuit. 

Y/C H sync discriminator circuits. 
AFC circuit. 

Y/C APC circuits. 

Search VCO circuit. | 

Y/C timing generator circuits. 
Y/C start generator circuits. 


for4 giis Eo 


9-19. V PULSE GENERATOR 


The P-ROM 1C27 is the heart of the vertical pulse 
generator. All pulses produced by this circuit 
are obtained by reading data from this memory. 
Address bits AO through A7 are produced by binary 
counter 1С25 and 1С26, and are common to а 
modes. Mode selection is done by address bits A8 
through A12. Address bits A8, A9 and А10 select а 
vertical phase corresponding to the number of 
horizontal lines scanned оп one track, in the AT 
mode. These three address bits are controlled 
from the AT circuit, by horizontal control inputs 
1 through 4. Address bit 11 1$ controlled by the 
overflow of the address counters, and bit 12 is 
high in the non-AT search mode. 


Clock selection (1С22) is done to obtain high 
frequency clock (2.25MHz divided by 8), for high 
precision data read out (Well defined pulses of 
short duration), during the vertical blanking 
interval. This is done with address bit 11 low. 
When the binary counters reach their maximum 
count, and overflow address bit 12 is set high, 
the clock is switched to 2FH. Address bit 12 is 
latched high by D type ЕЕ (1С24). The Q output of 
1024 also controls 1C22 to select the clock pulse. 


In the normal mode, the ФЕН is derived from the 
playback signal. In the AT mode, 2FH comes from 
the reference generator. 


The switch from high speed clock to 2FH occurs on 
line 15. From this point оп the counters 
increment at a lower rate the count continues for 
480 clocks, or 240 horizontal fines апа then 
stops. The counters, 1С25 and 1С26, remain reset 
until the playback vertical sync arrives, and the 
process repeats itself. 


URST SEP 
P 


OPR W ZERO 
OPB W ZERO 


OC WCK 


Fig. 9-37 C Write PLL Block Diagram 
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Fig. 9-38 V Pulse Generator 


| Figure 19-39 shows the circuit for separating V 
Playback horizontal sync is gated with 2 window sync from the playback video signal. The playback 
pulses (W1, W2), to set, or reset FF 1С29. The Q video signal is input to  TP4, after sync 
output of this FF is the playback framing 2 signal separation. A head switching signal is input at 
(high, for odd fields). Also generated in this the same time (TP2). Both its edges are detected 
portion of the circuit, are playback framing апа a window of about 7H width is created with MMV 
signals for line interpolation (COM ON), and auto— IC10. This circuit enables removal of pre—head 
Н phase operation, during editing (playback | switching vertical sync, that can occur in certain 
framing 1). AT modes. 


R17 and C28, along with level comparator |СА, 
9—20. V SYNC SEPARATOR CIRCUIT seperate „мена! sync pulses. The ез if 184 
| - VM is filter mori 
The main function of this circuit is to produce а ІС10, the DOP ы prevent any ayaa ee E 
vertical start signal for Ше TBC-1 memory. circuit, by triggering MMV 1С14 
Secondary functions are meinen of the playback 
framing signal for auto hase alignment at edit The V lock detector circuit has two outputs, a PB 
points, апа line interpolation control during vertical pulse and a DC voltage. The DC voltage 
reverse field playback (in the AT mode). is to indicate that the number of H is between 
| 262.5 and 270 lines. When V sync is lost, this 
circuit substitutes a pseudo V pulse in its place. 
In the search mode, !С13 selects PR-V from the 
pulse generator аз the pseudo V pulse. 


HI SPEED TBC 
(42-B) и 


Y HEAD И, 
(40-А) 





Fig. 9-39 "V SYNC Separator 
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The circuit operates by creating а constant 
current source, with IC4 and 01, and a sawtooth 
wave with capacitor C20. C20 is discharged by the 
PR-V signal from the pulse generator. This 
sawtooth waveform is buffered and then sampled by 
vertical sync. The voltages developed on 


capacitors C21 and C22 are buffered and applied to 
the window comparator in | 


The output of this comparator is high when the 
number of H is between 262.5H and 270H. in the 
поп-АТ search mode, V information (PR-V) of the V 
pare generator is used as the pseudo V pulse. 
C14 is a retriggerable monostable and as long as 
V sync is present, the monostable is triggered, 
and will prevent pseudo V from being output. 


9—21. Y/C SYNC DISCRIMINATOR CIRCUIT 


The purpose of this circuit is to pass only stable 
horizontal sync information, and to remove noise 
and pulses produced by dropouts. 


Figure 9—41 shows a block diagram of the Y H sync 
discriminator circuit. 


PR V 
(FROM V PULSE 
GENERATOR) 


Only horizontal sync is separated from the input 
video signal. Before separated sync is applied to 
the discriminator ^ circuit, equalizing pulses, 


following vertical sync are removed with the EQ 
Window signal. The sync then passes through 3. 2 
ог 


level narrow window comparator circuit, 
separation of stable horizontal sync. Only 
sync, with the normal period, is gated through. 


In this way the AFC circuit will not malfunction 
due to noise or dropouts. 


Figure 9-42 shows the sync separator circuit. Y 
playback signal is input to the buffer 1С30 (A) 
and it's output is then sync separated by 1С31, O4 
and Q5. The signal is then sync tip clamped by 
the FET Q3, whose output becomes the feedback to 
(СЗ (A) through IC30 (B). 





Fig. 9-40 V Lock Detector 





Fig. 9-41 


SYNC Discriminator 
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The buffer output of 1С30 (A) also is applied to 
the trigger circuit comprised of Q6 and 7, which 
then is applied to 1С33 (the delay ММУ). It's Q 
output is the input to the sample pulse timing 
ММУ, which becomes the S/P input to the pedestal 
sample slice 1С32. Its output is now held by the 


capacitor C40, and is the reference for sync 
separation. By this method, level slice is done 
at the same point consistently. 


Please refer to figure 9-43. Playback sync 
the sync separator is applied to the trigger input 
of ІС41. This monostable multivibrator and 1С43 
form a circuit for extracting the rising edge from 
sync. The output from 1С43 is then gated with the 
equalizing pulse window, to remove the equalizing 
pulses following vertical sync. After gating out 
the equalizing pulses, noise that can occur due to 
over modulation is removed by а filter, composed 
of R57 and C49. 


from 


%, 
7 


Y 
(PB IN) 


capacitor 


The input to а gate with a 
resistor on its output. This 
combination gives a slope to 
Two comparators with 


inputs, sample this 


signal is then 
and 
capacitor/resistor 
the leading edge of sync. 
different reference voltage L 
slope at different points. This generates two 
ulse outputs, with differing leading edge timing. 
Variable resistor, МАЗ, is for adjusting this 
delay. ІС47 and Q8 form а constant current source 
for charging capacitor C56. This capacitor |5 
discharged by delayed sync. The charging and 
discharging of this capacitor produces a sawtooth 
wave, whose peak to peak voltage represents the 
time interval between sync pulses. 


Before the capacitor сап be discharged however, 
the peak value of the sawtooth is stored іп 
capacitors C57 and C58. Sampling is done Бу 1С48, 
which is controlled by the lower MMV (1С46). 


[`о—О Y PB SYNC 
(35-A) 


Y PB SYNC 
(TO Y SYNC 


DISCRIMINATOR 





Fig. 9-43 Y SYNC Discriminator 
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The voltage on capacitor C57 is buffered Бу 1C49, 
and then used as the sample input for all four 
comparators in 1С53. These comparators are paired 
up with plus and minus inputs, in opposition, to 
form window gates. DC levels, above or below 
their respective reference voltages, will produce 
a low output and will not allow sync to pass. 


The lower two comparators form a wide window gate 
(+/-бизес.), that is combined with the DOP. The 
wide window gate then allows the narrow window 
gate (+/— 2usec) to sample the peak sawtooth 
voltage. 


The BLANKING ON input is low in the search mode 
(поп-АТ) to make the sample window for both 
comparators wider by, operating switch ІС51 and 


9—44 and 13-12 show the sync 
discriminator timing, and the action of the 
sawtooth wave in eliminating pulses that do not 
occur when they are expected. The result is a sync 
output that can be used by the write AFC circuit. 


Figures 
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9-21. AFC CIRCUIT 


The purpose of this circuit is to generate a 54MHz 
master clock, locked to playback horizontal sync. 
This clock is then sent to the APC circuit to 
become the 13.5MHz clock, phase locked to the 
burst signal. 


А diagram of this circuit is shown in figure 9—46. 
In this circuit a 54MHz VCO is phase locked to 


playback horizontal sync. The 54MHz VCO output is 
then divided by 4, to produce а 13.5MHz output. 
The 13.5MHz output is divided by 858, to produce a 
horizontal rate pulse. This pulse is framed into 
a sawtooth by 015, Q16 and 017. The two op amps 
in 1872, buffer this sawtooth, and the switches in 
1C71 store the sampled voltage in two separate 
capacitors. Sampling is accomplished by the pulse 
output of MM C69. The second half of 1С69 
detects the presence of sync. 


The time constant of this retriggerable MMV is 
27Cusec and will always remain latched, as long as 
continuous sync із present. Loss of sync will 
switch in the longer time constant. 


The error voltage is then buffered and filtered, . 
by 3 op amps in 1С73. The processed error voltage 
is then applied to a varactor diode D26 to control 
the frequency of the VCO. 


IC 81, 82 and 83 improve the phase response of AFC 
circuit. 

When the skew occurs, this circuit generats the fH 
signal which locked to the horizontal sync. 

IC 84 в a driver which dirives the 

clock (10.59 usec) by 3 and 6 


input 













Fig. 9-44 SYNC Discriminator Timing (1) 
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Fig. 9-45 SYNC Discriminator Timing (2) 
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Fig. 9-46 АЕС Circuit 


9-22. Y/C APC CIRCUIT 


This circuit uses the 54MHz master clock, created 
by the AFC circuit, to generate a 13.5MHz write 
clock, phase locked to the burst signal. 


This circuit can be divided into 2 main_ sections. 
The first separates the burst signal from the 
played back video signal. The second creates 
13.5MHz, locked to this burst signal. 


The differences between the Y and C signal 
circuits, is that the С circuit has input 
available for Y/C timing adjustment, and their 
burst separation circuits аге different. Тһе 


explanation given here focuses on the C signals. 


*$V 45V 


*12V 


923 
сов TP2 
(9-4) - 
с 
(TOC SYNC 


-12V DISCRIMINATOR) 





circuit, for С signals, is 
shown in figure 9—47. The H sync part of the 
input C signal is blanked with 1C96. The signal 
then К ашы through а 2.25МНг ВРЕ, where only the 
2.25MHz component passes through. The waveform is 
formed and converted to TTL level. Only one sine 
wave of the burst pulse is removed, using the 
burst separation pulse. The burst phase 
informaition is sent to the APC circuit. 


The burst separation 


13.5MHz, synchronized with burst phase, is created 
with this circuit, so the 54MHz master clock is 
frequency divided signal will only match the burst 
phase in 54MHz clock units. Therefore, the signal 
enters a phase lock circuit, employing а дате 
circuit delay so the phases can be matched. 


С BURST SEP 


C BURST 
(10 APC) 





Fig. 9-47 С Burst Separator 
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Fig. 9-48 С Digital APC 


The principle of this circuit is as follows. 16 Figure 09-49 shows the burst separation circuit 
different signals delayed by 2.5nsec are created, for Y signals. |n the Y signal circuit, signals 
using the gate circuit delay, and the output clock are directly input to а band pass filter. А wave 


(13.5MHz). 2.5nsec units are removed by selecting : ; : 
one of the 16 signals, by the burst signal. As a all оте hl нека in the same way, 


shown т пе run diagram, Eh 16 спри 

timing signals —P) are generated, mate! an flin ; НА 

m маче бит img Dy биете СИЕ. бише AP ар 0, fe Pu, Poe 
is output is en y a priority encoder, that separation pulse is matched to the burst position 

in turn, selects one of the 16 phases to be used ; ; 

as the clock signal (IC's 117 and 159). This is РУ OutPutting this date. 

selection of а changing output, with the same 

timing as the latch pulse. 


Y BURST SEP 
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Fig. 9-49 Y Burst Separator 
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9-23. SEARCH VCO CIRCUIT 


The search VCO generates 13.5MHz clock signals for 
Y _time base correction when the AU-650 is in the 
high speed search mode” (+/-, X8 or X32). Clock 
signals for СТОМ are not needed, because the 
output is B/W in the high speed search mode. 


А charge and discharge type VCO is used to expand 
the lock-in range of the oscillator. The search 
clock is phase locked to H sync (Y SH), separated 
from the playback Y signal. The response 
characteristics are kept below 1  field's time 
duration, to allow it to track horizontal timing 
variations in the high speed search mode. 










Y TIMING GEN 

















DIVIDER 





Figure 9-51 shows a circuit diagram of the Y SH 
signal (H sync information separated from the sync 
discriminator circuit), triggers the > monostable 
multivibrator of 1C86, and is input to the ЈК-РЕ 
of 1287. This FF is reset by the divided down VCO 
out 13.5MHz (divided by 852). The output Q(b) of 
1С87 is converted to а trapezoidal wave (c) using 
the time constant of R187 and C232. 


The rising edge of this trapezoidal wave 15 
sampled, using a pulse created from the Y SH 
signal. The error voltage developed, is stored in 
C234. The OP Amps of {C90 buffer, noise and LPF 


the error voltage. It does this before it is 
applied to the VCO. 


C239 and R119 sets the free-run frequency and 


control is performed by the error voltage form 
1C90 
Figure 9-52 shows the timing chart for this 
circuit. 
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Fig. 9-51 Search VCO 
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Fig. 9-52 Search VCO Timing 


9-24. Y/C TIMING GENERATOR CIRCUITS 


signals Бу 


These two circuits create timing ) 
using their 


reading data, from the P-ROM, 
respective Н sync and clock signals. 


Figure 9-53, shows the Y timing generator, while 
figure 13—21 shows its timing output. 


This circuit creates the Р-КОМ addresses by using 
H sync information and clock signals generated by 
the search VCO. Data is output according to these 
addresses. The  13.5MHz clock used in this 
circuit, is from the search VCO circuit. The ЈК- 

FF (1087) is reset with the input Y SH signal. 
When the FF is reset, the O signal goes low for 
one clock cycle of 13.5MHz, and the binary 
counters of 1С120 and !C121 start from a count of 


SEARCH CK 
(1C91 Pin(6) 


BF MOD 
1С130Ріп(9) 





0. The result is that the P-ROM address із 
incremented, and the contents of the different 
ra aaa locations are output as pulses (256 x 4- 
it). 


The A8 address of this P-ROM is input from а 
circuit that uses the D2 pulse (ВЕ-СК) to sample 
the bursts. Іп normal operation, this pulse 
samples the negative portion of 1 cycle of the 
burst, producing a low output. If jitter (ог 


other instability) causes the timing of the burst 
to be shifted, and the pore peak of one cycle 
is sampled, the output will be high. 


in this way, by changing the address, one сап 
alter D3 (Y burst sep) pulse timing, so that a 
complete cycle of burst is separated. 


The C timing generator circuit is similar, and is 
shown in figure 





Fig. 9-53 У Timing Generator (1) 
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The difference for the Y timing generator circuit 
is that 1 JK-FF is added to the address counter, 
to generate the addresses А0-А8. Similerly, 
timing pulses for the burst gate circuit are 


generated by IC85 and 1C130. Figure 9-56 shows 
the. output timing of the P—ROM. 


DO (AGC-CP) 


D1 (Y-CP) 


D2 (BF-CK) 


D3 (Y BURST ы == аав 


A8-0 у 


4 
03 (Ү BURST SEP | 
А8=1 


У BURST 





Fig. 9-64 Y Timing Generator (2) 
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Fig. 9—55 С Timing Generator (1) 


7-194 


190 140 180 1с0 100 1Е0 
i [ V ' ! ' 


DO (С-СР) *-—————— — ss 


D2 (C-BG) — ја — À—— —— PP Rm са нетке 
03 (C-SG) uu a a i — 


PR BURST 





E — — — ÁANNN— 


PB BURST 


Fig. 9—56 С Timing Generator (2) 


9-25. Y/C START GENERATOR CIRCUIT 


The fundamental! purpose of this circuit is to 
generate start signals for writing to the TBC's 
memory. The circuit also produces a pseudo-start 
signal based on the information of the previous H; 
by counting clocks from the APC, or search VCO 
circuits even when H sync and burst are lost due 
to drop out etc.. 


Figure 9—57 shows the Y start generator circuit. 


When not in the high speed search mode (+/- X8, 
X32), clock pulses are taken from the APC circuit. 


The binary counters (1C132, 1C133) start countin 
with the Y SH signal. The Q output of ІСІЗ 


enables the counters and after 5 clock cycles, the 
write signal is generated. 


APC 
(BURST) 


C KIL H 





In the high speed search mode, the 13.5MHz clock 
from the search VCO and the burst timing signal 
(1C101 pin 12) from the APC circuit are used. 

The C kill signal, changes the loading of the 
binary counters (1С132, 1C133). Now, 83 clock 


ulses are counted, before the write start signal 
is generated. 


ІС86 135, 136 and 137 form а circuit for 
generating  pseudo—write start signals. The write 
start signal is generated after 858 clock pulses. 


The preset value of this counter is "CA7" in hex 
(3239). This pseudo—output is masked, by the gate 
circuit, and is not output when H sync information 
is input to the clock of 1С131. 
The C start generator circuit is almost identical, 
and generates start signals by using the 13.5MHz 
APC output, and the AP burst gate pulse. 
However, with C signals, the burst gate signal is 
generated twice in each 1H period. 


Figure 9-58 shows the C start generator circuit. 


В p (14-A) 


Fig. 9-57 Y Start Generator 
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The binary counter of 1С139 starts countin 
burst gate pulse is input from the APC 
After 4 clock pulses, the write start signal 
output. 














when а 
circuit. 


№ this burst gate pulse is the Pr burst 
signal gate pulse, a Pr W ZERO signal is output. 


In the same way as the Y start generator circuit, 
а pseudo—write start signal can be generated even 
if the burst gate signal is lost. When generating 
Pr write start signal, ІС5 143, 144 and 145 are 
preset to “CA7” (hex), and the start pulse is a Pb- 


is 





(13-A) 


If it is a Pb burst signal gate pulse, a memo | : И H С у 
write signal is sent to ТВС-1 es а Pb W ZERO Write start signal, “E54 а 6 
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Fig. 9-58 C 


Start Generator 
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10 ENCODER 

GENERAL DESCRIPTION 

This circuit performs the following actions. 
A/D Conversion 


1. 
2. D/A Conversion 
3. Encoder 


10-1. A/D, D/A PROCESS 


Information contained in analog signal form із 
directly affected by distortion, noise, time base 
errors (due to video tape stretching апа 


shrinking) and other form of interference coming 
from the transmission system and circuits which 
process the signals. Digitizing a signal converts 
it to а string of numbers which сап then be 
processed like any other data to remove errors, 
interference, noise etc. As long 85 the numbers 
can be reproduced, the signal can be returned to 
its original 
A/D conversion process. 


a. Input signal (original signal) 

b. The input signal 16 sampled, and 
instantaneous values of the analog signal 
are extracted. 

c. Quantization divides the sampled analog 
signal into a number of steps, dependent 
on the number of bits produced by the A/D 
converter. 

d. The signal 
digital. 


15 encoded and converted to 


Time 
(c) Quantization 


Time 
(a) Origianl Signal 


<> 


<> 


- O-O--O-OO 
-О-О-О-ОО-- 
-О--ООО-ООО 
рога ар 
(4) Encoding 


Time 
(b) Sampling 





Fig. 10-1 A/D Conversion Process 


analog form. Figure 10-1 shows the. 


The A/D conversion process is, as shown figure 10- 
1. D/A conversion employs the opposite principle 
to convert digitized signals back to analog. 


The sampling and quantization steps of the A/D 
conversion process are shown in figure 10-2. 


10-2. SAMPLING 


The sampling concept is shown in figure 10-2. 


{Time domain) (Frequency domain) 


f 


tr 
(а) Г: Base Band Signal 


(b) Sampling Signal 


fs 2fs 


(c) Sampled Signal Sampling Interval 


Sampling Frequency 





Fig. 10-2 Sampling 


Sampling can be reduced to two concepts, time and 
frequency. In considering time, а fixed frequency 
is used to sample the base band signal (input 
signal). When sampling is done, the base band 
signal is converted into а series of varying 


amplitude pulses which represent the value of the 
signal at the sampled points. In considering 
frequency, the sampling frequency (fs) is set to a 
frequency two or more times the input signal 
frequency. The spectrum of the sampled signal 
contains harmonic components (sidebands) produced 
by the input signal and the sampling signal. When 
these harmonic components overlap the base band 
signal, they are called folded components. 


(The shaded area of figure 10—2). As long as 
folded components do not overlap the input signal, 
the input signal component can be extracted later 
during the D/A conversion. 
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QUANTIZATION № the number of steps is too small, noise will be 

created between steps. This between step noise 18 
In quantization, the peak levels of а sampled reduced by increasing the number of bits and 
input signal are expressed in binary code. Figure steps. This noise is called quantizing noise. 
10-3 shows the quantization concept. 


When the above processing is performed, A/D 
conversion is accomplished. 


10010000 Figure 10-4 shows the system diagram for A/D and 
10000100 D/A conversion. 


10000010 As shown in figure 10-4, а  pre-filter and 
interpolation filter are needed in addition to the 

and D/A convertors. Тһе pre-filter is 
attached prior to the A/D convertor. It is used 
to limit the input signal frequency to less than 
one һа!" the sampling clock frequency. This is 
done to prevent interference from occurring 
00000001 1-- between the base band signal and the sampled 
Number of Bits Analog Samples signal's sidebands (fold over) which will reduce 
the S/N ratio of the signal. (See figure 10-2). 





: ЗЕ ӨК Тһе interpolation filter prevents the sampling 
Fig. 10-3 Quantization clock and sideband from appearing in the analog 

output. 
А sampled analog signal is divided into a number ; gu . ; 
of steps, dependent on the number of bits used by In other words, since the digital output signal is 
the A/D converter ІС (8 bits = 256 steps). The composed of discrete levels (steps) occurring at 
value of each step is expressed by 08 and 1%. the sampling rate, a filter is required to remove 


these harmonics and to smooth the stepped waveform 
back into an analog signal. 


Digital 


DES Interpolation 
Digital ры 


Process 





Fig. 10-4 A/D, D/A Process 


A/D CONVERTER 


The circuit converts Y and C signals, demodulated Figure 10-5 shows the basic block diagram of the 
by the Y and C playback circuits, into 8-bit circuit. 

digital signals and outputs these to the TBC-1 

memory circuit. 


(ес ок ф] 
VE 





*12V 


Y.CP 


5.0 
С PB L.P.F 








C.CP 





Fig. 10-5 A/D Converter Block Diagram 
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10-5. D/A AND ENCODER 


This circuit is used to produce a composite NTSC 
signal from the Y, Pr and Pb signals. The 
component video signal is also output from this 
cirucit. Sync and other signals used Бу the 
Bent) are input from the sync generator circuit 


The circuit performs D/A conversion of the Pr and 
signals, which are then modulated with the 
3.58MHz SC, forming the chroma signal. Quadrature 
3.58MHz (separated by 90 degrees phase intervals) 
are generated from the 3.58MHz signal. The 
degree phase SC is used as а burst signal. The 


other phases are used as SC for Pr and Pb 
modulation. 
The burst signal is produced by gating the 0 


degree phase subcarrier signal with the BPF, from 
the sync generator. It is then formed into a sine 
wave by а ВРЕ. Two phases of SC, those 
corresponding to the B-Y and R-Y axis, for the 
burst signal, are needed for 3.58MHz modulation. 
Pr modulation is done with the SC delayed by 90 
degrees from the burst signal, while Pb modulation 


is done with the SC delayed by 90 degrees from the 
SC used for Pr modulation. These two SC’s 
modulate Pr and Pb, and create the chroma signal. 
This chroma signal is gain controlled with a 


variable amplifier (vari amp) and then mixed with 
the Y signal. 





PBO D/A 


PSCO-4 SC 4 
Burst 
R4£SCO СЕ 









к BLKO 
CHAR INO 
CHAR GATE 0 
в SYNC O 
спо BLK Ф 
VARI 
ERO AMP 


The Y signal’s high frequency response is reduced 
during the A/D and D/A process, correction is done 
using ап aperture circuit (APT). The Y singla is 
used for the compoonent output, and the composite 
output. The Y signal for composite output is 
amplified via a variable amp and mixed with the C 
supplied form а blanking select circuit. 


Blanking, from the balnking select circuit, set— 

up, Тот the variable set-up circuit, апа 
composite sync are added to form an NTSC video 
signal. This signal is supplied to video outputs 
1-3 and WFM out. 


Time code character signal can be superimposed on 
video out 3. Component output is created from Pr 
and Pb signals from the D/A conversion cirucit, 
and a signal whose frequency characteristics 
have been corrected by ап aperture cirucit. After 
amplificaiton with the vari amp, the Y signal is 
blanked in the same way as the comoposite signal. 
A composite sync signal from the sync gen (TBC-1) 
is added, and sent to the buffer amp. 


Then the signal is sent to WFM OUT and component 
out. |n the same way, Pr and Pb signals are 
amplified with the vari amp and buffered, sent to 
WFM OUT and component out. Component output is 
from the 12 pin connector. Figure 10—6 shown a 
block diagram of the encoder circuit. 


Video 0071 






Video OUT2 










Video ОЏТЗ 





OWFM INPUT 







OWFM Y RF from Y. PB 
OWFM C RF from С.РВ 


[Butter f WFM OUT 
à ( ЧЕМ LEVEL 
LÍ НЕН тис 






Fig. 10-6 ENCODER Circuit Block Diagram 
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10-6. VSC CONTROL 


The purpose of this section 
signal phase, which is inserted 
circuit. The МС signal is burst phase 
information. We can use this information, to 
reduce the subcarrier leakage. The VSC signal is 
inserted in line 15 by the decoder circuit, and is 
detected by the encoder circuit. The encoder 
circuit detects the VSC signal, and shifts the 
read horizontal drive (RD HD) phase to match the 
VSC signal. 


is to detect the VSC 
їп the decoder 


Figures 10-7 and 10-8 show the principle of how to 
reduce the subcarrier leakage. 


The decoder circuit uses line correlation when 
separating the Y and C signals, to eliminate the 
subcarrier leakage on the Y signal, and the delays 
of the C signal. 


Normally, when a composite signal is decoded, all 
burst phase reference information is lost. If the 


C signal is modulated by the same phase sub- 
carrier as the burst signal, sub-carrier leak can 
be reduced even further. This information is 


contained in the VSC signal. 


1 2 Еј 4 5 


cs јо АМС ЗРЕЛА ege E АЕ, 


OPPOSITE 
PHASE 


Fig. 10-7 VSC Control (1) 





The encoder detects the VSC signal, and sends this 
information (2 bit data and voltage) to the TBC-1 
(sync generator section). The TBC then controls 
the RD HD position to match the VSC signal. 


VSC 
SIGNAL 





Fig. 10-8 VSC Control (2) 





DETAILED DESCRIPTION 


10-7. A/D PROCESS 


The Y signal passes through a 5MHz LPF first, in 
order to limit the maximum frequency to less than 
half the sampling frequency (13.5MHz). This will 
improve the overali S/N ratio by preventing beats 
from occurring between the playback signal and the 
sampled signal's sidebands (fold over distortion). 


| High Frequency 6 Folded Noise 


fs 


De Pre-Filter 


Pre-Filter 


Fig. 10-9 Frequency Spectrum 


а 


Figure 10-9 shows the frequency spectrum. 


The Y signal, which is band limited by this 5.0MHz 
LPF is divided into two rts. One goes to the 
AGC circuit, while the other goes to the clamp 
circuit. This selection is made by AGC ON (L) from 
TBC-2. A low level is output in all search modes 
except the slow mode, using the play head. 


This signal enables the АСС 10 correct 
fluctuations т the playback level, caused Бу 
differences in tape speed. In the play mode, or 


slow mode using the play head, the 5.0MHz band 
limited signal is output to the clamp circuit. 
Figure 10-11 shows the A/D converter circuit. 
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Y Out 
OTo 


A/D Converter 





Fig. 10-11 Clamp Amp Circuit 
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This circuit is extremely important. If the clam 
level were allowed to vary, subsequent A/ 
conversion output values would also change. 
Signals which have passed through the 5.0MHz 
filter, decay by about 6dB and therefore are 
amplified by about 8dB Бу IC2. 


First the DC level of the pedestal is sampled b 
016, using the Y CP applied through 017. This D 
level is then input to pin 5 of IC10 (op amp). 
The output of this op amp is fed back to the 
another input of the op amp. If there is а 
difference between the two inputs, a fixed DC 
level output is maintained by amplifying the level 
difference. 1С11 sets the clamp level, via УН6. 
It is then passed through the second half of 1С11 
and 015, before being input to pin 15 of IC2. The 
numerical value obtained from the pedestal level 
during A/D conversion is fixed by the DC level 
output from this circuit. 


The Y signals, clamped аз described above, are 
converted by ап 8-Би (256 step) converter ІС. 
Figure 10—12 shows the A/D conversion circuit. 





Circuit 


The Y signal, for which the pedestal has been 
clamped to —2V (DC), is input to pins 5, 9, 11, 
13, and 15 of (СЗ. The reference voltage is 
input to ріп 16 of IC3, and adjustment сап be done 
with VR4 (V REF) and VR6 (Y REF). 


A/D conversion is performed Бу 1С3, using a 
13.5MHz Y WCK, synchronized to time base changes 
of the Y signal. This clock is output from ТВС-2. 
As for the dynamic range, during A/D conversion, 


the pedestal level is set at step 2, and a 115 IRE 
video level is set at step 256. 
The signal output from 1С3 is ECL level, and 


therefore is converted to TTL level at IC4 and 5, 
for proper interfacing with the memory. 


Figure 10—13 shows A/D conversion bit allocation 
and output signals. The sync signal is not 


converted in the A/D process. 




















Fig. 10-12 A/D Converter Circuit 
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10000000 
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Fig. 10—13 Y Signal A/D Conversion Bit Allocation 


C signals are band limited with the same 5.0MHz 10-8. D/A CONVERSION CIRCUIT 
LPF, as used for the Y signals, and output to the 


clamp amp. This LPF has а bandwidth wide enough This circuit converts time corrected, expanded, 
for the Р signals, and is the Meme filter as that digital Y, and Pb and Pr signals, output from TBC! 


used for the Y signals. This is done to prevent back to analog signals. This is then output to 


ј Н ; ж the encoder circuit. After D/A conversion, У 
ШО жеге; delay probleme, which might ocur IT ШШ are: Bard width “limited by a БОМЫ; EPF 


IM C signal uses Pb and Nati Nit (сот 
Just as with the Y signals, the pedestal DC  ТВСТ. Chroma noise cancellation . 
potential for the C signals is fixed by the clamp  SWitching is possible for these ише using ри. 
amp. The С CP signal output Кот ТВС-2 is used as After О/А сопмег оп and bandwidt ЫП. ЗА ed. 
the clamp pulse. Clamping is done at the center 2.0MHz LPF, these two signals are each М! , 
line point of the Pr and Pb signals. C signals one for component and one for composite. Figure 
clamped in this way are A/D converted using an 8— 10—15 shows the D/A conversion block diagram. 

bit (256 level) converter. The C Signal pedestal Figure 10—16 shows the C signal D/A conversion timing 
level is set to the 128th step (center value) of 
the A/D converter. The C WCK (about 13.5MHz) from 
ТВС-2 is used as the conversion sampling clock, 
and this is synchronized, just as with the 
signals, to the jitter of the C signal. Figure 
10—14 shows the A/D conversion bit allocation. 


РЬ Sig 
(Component) 


Po Sig 
(Composit) 


98 
Pedestal IRE 


Pr Sig 
(Component) 


754 
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Fig. 10-14 A/D Conversion Bit Allocation Fig. 10-15 D/A Conversion Block Diagram 


The A/D converted 8-bit data signals are now 
written to the ТВС-1 memory. 
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Fig. 10-16 C Signal D/A Conversion Timing Chart 


10-9. Pr/Pb MODULATION 


Refer to the block diagram on in figure 10—17. 
3.58MHz  frequnecies havin 90 degrees phase 
differences, created by а phase shifter are used 
for Pr and Pb modulation. 











Fig. 10-17 Pr/Pb Modulation Block Diagram 


The 3.58MHz CW, delayed from the burst signal b 
90 degrees, is used for Pr modulation. The 3.5 
MHz CW, delayed by 180 degrees, is used for Pb 
modulation. 


Pr MOD 
CWl 3.58MH 


Pb MOD 
CW2 3.58MHz 





Fig. 10-18 Sub-Carrier Phase 


D/A converted Pr and РЫ signals are balance 
modulated ма 1C220 (Pb) and 1C224 (Pr). The 
modulated Pr and Pb signals are mixed with Q221 
and form the chroma signal. The C signal is mixed 
with the Y signal at Q211 and forms and NTSC 
composite signal. This NTSC composite signal's 
level can be set with the level adjustment, with a 
range of +/- 3dB. 
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10-10. BURST FLAG GATE AND MIXING CIRCUIT 


The 0 degree phase 3.58MHz is the burst SC. This 
burst signal is gated by the burst flag pulse, 
Tom, the sync generator, and becomes the burst 
signa 





Fig. 10-21 Pr, Pb Modulation Circuit 
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10-11. APERTURE CIRCUIT (COSINE CORRECTOR) 


This circuit із used to compensate for high 
frequency roll off that occurs during A/D and D/A 
conversion. 0202 and 0203 form а differential 
ате: The signals is buffered, and input to 
Q203. Delayed 60 nsec by DL200, and input to 
Q202. The two signals cancel, except for those 
frequencies in the range of 8MHz, that are shifted 
enough by the 60 usec delay line (DL200) to be 180 
degrees out of phase. For this reason, they do 
not cancel, and their frequnecy response 


characteristics are like that shown in figure 10— 

22. Adjustment of these frequency aracteristics 
із done with the mix (VR200) balance control and 
are variable by about 3dB at 8MHz. 
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Fig. 10-22 АРТ Frequnecy Characteristics 
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Fig. 10-23 APT Circuit 


10-12. BLANKING CIRCUIT 


This circuit adds horizontal and vertical tanking 
to the video signal. The Y component and NTS 
signal are input, to pin(6) of 1C521 and 1С522 
respectively. These ICs form 2-step OP amps, and 
output the blanking signals as switched by 1С523. 
Adjustment of the Y signal and NTSC signal 
blanking level is done with VR502 and VR503. 
Figure 10—24 shows the blanking circuit. 


10-13. SET-UP CIRCUIT 


This circuit adds a set-up to the comoposite video 
signal. First the reference signal, from the SYNC 
GEN, is inverted by 1С225. Тһе positive апа 
negative blanking signals are output from 1С524 
and 1С225 respectively as shown in figure 10-25. 


The penning signal level is set to 0.7V by diodes 
D508 and D509. This is then added to the NTSC 
composite signal through 0525 and 0524. Set-up 
level can be adjusted by means of the set-up 
control in the pull-out drawer, on the front 
panel. Set-up has a range of -10 IRE, +201ВЕ. 
The set-up circuit is shown in figure 10—26. 
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NISC BLANK OUT 


Fig.10—24 Blanking Circuit 
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Fig. 10-25 SET UP Signal 





Fig. 10-26 SET UP Circuit 
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10-14. TIME CODE SUPERIMPOSE CIRCUIT 


On screen character information, from the TCG 4 
TCR circuit, can be superimposed on video output 
2 The TCG & TCR circuit is shown in figure 10- 


A window is opened, in the active video, by the 
Character gate pulse. This is done through 1C224, 
1С531 and 0545 апа 0546. 


The relative timing relationship is shown т 
figure 10-27. The time code character are added 
through 1C226, 0524, Q531 and 0544. The character 
brightness level is adjustable by VR510. 


*5V о 
IC524 ІС531 


VIDEO IN o 


Fig. 10-27 TCG & TCR Circuit 
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Fig. 10-28 Character in & Character Gate Signal 
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10-15. VSC CONTROL 
The VSC section consists 3 main sections. 


1. VSC separator and phase control. 
2. Digital VSC control circuit. 
3. Analog VSC control circuit. 


10-16. VSC SEPARATOR AND PHASE CONTROL 


This section performs МС separation and phase 
control. The input video signal enters the Бапа- 
pass amplifier circuit (0501, C503 and 1501), 
where 3.58MHz components are amplified. Then the 
signal is separated into two paths; one is sent to 
the phase control circuit, while the other is sent 
to the VSC detection circuit. The phase control 
circuit performs phase adjustments, matching the 
VSC signal with burst phase. The VSC detector 
circuit detects the “line VSC” and enables the 
digital and analog VSC control circuits. 


M 


Q505 РА 


-5V 


PHASE INH(L) 
SEARCH ON (Г) 6 | 
(13A) 


Y DOP) о 


15 LINE 
PULSE 


Capacitor C526 detects the line 15 VSC signal and 
sends a (high) signal to the AND gate, through 
transistors 0506 and 0507. If a dropout should 
occur, the retriggerable ММУ (ІС511) detects it 
and send a (low) signal to stop VSC control. The 
MMV (1С413) generates the line 15 latch pulse. 





Fig. 10-29 VSC Separator and Phase Control 
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10-17. DIGITAL VSC CONTROL CIRCUIT 


This circuit detects the VSC phase and sends 2 bit 
control data to the ТВС-1 (sync separator) board. 
The sync generator detects this 2 bit data, and 
shifts the read start point (RD HD) accordingly, 
in units of the 13.5MHz clock. Figure 10-30 shows 
the digital VSC control circuit. The VSC signal 
is demodulated by the Pr and Pb subcarriers, in 
1С502. 1C503 is the analog switch which discharges 
the demodulated МС signal, with each reference 
burst flag (R BF) signal. 


Y 
SIGNAL 9 ! 


(vse) IP12 


SUB-CARRIER 9— 7513 


PB 
SUB-CARRIER 


SAMPLING GATE 
(ANALOG VSC CONT) 
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Fig. 10-30 Digital VSC Control Circuit 


The phase of the input VSC signal is shown in 
figure 10-30 The input signal of the balanced 
modulator is ^A", whose phase is shown in figure 
10-30. 


If the normal МС signal is input, the balanced 
modulator Pr output voltage is less than zero, Pb 
output is greater than zero. These voltages enter 
IC504, and are latched by 1С505. 


1С507 is the full adder IC, whose "A" inputs are 
VSC control bits, and whose "B" inputs are 
feedback loops. If there is a VSC signal оп the Y 
signal, the “CO” input is always (high). 


If the VSC phase changes, or the operator adjusts 
the VSC COARSE control, 1С507 compares the present 


Analog data to new VSC data, and controls the 2 bit data 
to match the new VSC phase immediately. With the 
REFERENCE BM INPUT VSC digital VSC control on, the А1 and A2 inputs of 
1C507 are (high). Then, the analog VSC control 

(А) comes оп to match the VSC phase correctly. 





Fig. 10-31 VSC Phase 
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“0-18. ANALOG VSC CONTROL CIRCUIT 


The analog VSC control circuit performs phase 
adjustment of the МС. It has а range of 
approximately 90 degrees. Please refer to figure 
10-32. The new target phase is made by Pr and Pb, 
and sent to the balanced modulator (1С514). VSC 
phase and analog target phase are compared, and an 
error sd is sent to the sampling circuit. 
Capacitor 537 в the sampling circuit. This 
error voltage в sent to а filter amplifier, 


through the noise filter 0601 and 0502. 1С520 is 
active when the VSC signal is present on the Y 
signal. 1!С519 is a window comparator which 
detects abnormal error voltage, and resets C540. 
This error voltage is sent to the TBC-1 (sync 
generator) board. 


SAMPLING 
GATE 





Fig. 10—32 Analog VSC Control Circuit 
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11. AUDIO 
FM AUDIO CIRCUIT 
GENERAL DESCRIPTION (Overview) 


The FM audio circuit modulates the signals input 
to channels 3 and 4. It then records them in the 
chroma signal track together with the chroma 
signal. During layback, the audio signal із 
picked up by the chroma heads and undergoes 
frequency _ demodulation. Figure 11-1 below, 
describes the frequency allocations of the 
luminance, chroma and FM audio signals. 


NOISE REDUCTION SYSTEM 


During the recording mode, the input signal is 
кеша compressed Бу а factor of one 
alf. 


їп the playback mode, the input signal is 
logarithmically expanded by а factor of two. 
Refer to figure 11—2. 


This system performs two major functions. 
Widens the dynamic range. 
2. Improves the S/N ratio. 


FM audio signal 


CH3 CH4 
0.4MHz 0.7MHz 


ui 


ык 210kHz 








INPUT RECORDED OUTPUT 
AUDIO LEVEL 


+20ав +204В 
+тбав 
OdB оав OdB 
-20dB — -20dB 


AUDIO LEVEL 


ON TO TAPE LEVEL 


-40dB = -30dB I -40dB 
TAPE 


-60dB HISS NOISE -60dB 


TAPE HISS NOISE 


Fig. 11-2 Noise Reduction System 


Chroma signat 
5.5MHz 


Fig. 11-1 Y.C.FM Audio Frequency Allocation 
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Fig. 11-3 ЕМ Audio Block Diagram 
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DETAILED DESCRIPTIONS 11-1. THE FM AUDIO RECORDING PROCESS 


The FM audio system consists of: The simplified block diagram of the FM audio 
1. The FM audio circuit (L4). rocording rocess is shown below. (Refer to 
2. The audio 2 circuit (57). figures 11-4 and 11-5). 


3. The audio main circuit. 
4. The audio volume circuit. "m" 
5. The chroma record amplifier circuit. 
11-2 NOISE REDUCTION CIRCUIT 


Both the channel 3 and 4 signals are processed in The input signal passes through the audio volume 
a similar manner, so the following explanation circuit and is sent to the FM audio circuit. The 
will describe only the circuit used for processing signal then passes through the amplifier (1С701) 
channel 3 audio. Refer to figure 11-3. and is supplied to a low pass filter. 


LIMITER ON/OFF SW 


LIMITER CH3 DEVIATION 


VR706 


R765, C763 


REC CURRENT 1702, C764 


VR708 MIX 


салона у 


СН1 HEAD 
CH4 SIGNAL IN 


О 
AUDIO 
SIGNAL 
CH3 IN 


WEIGHTING 





Fig. 11-5 Noise Reduction Circuit 
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11-5 WEIGHTING CIRCUIT 


The weighting circuit is composed of C738, C737, 
R750 and R751. 


11-3 LOW PASS FILTER 


This low pass filter (in 1C705) removes signals 
that are not in the frequency spectrum range of 


audio signals The characteristics of the weighting circuit are 
shown in figure 11-8. 


The characteristics of the low pass filter are 
shown in figure 11-6. 


(dB) 

5” +5 

0 0 

-5 20 100 5001K 5K 20K (Hz) 





Fig. 11-8 Characteristic of Weighting Circuit 





Fig. 11-6 Characteristic of Low Pass Filter 11-6 CURRENT CONTROLLED AMPLIFIER (CCA) 
Refer to figures 11-9 and 11-10. 
11-4 PRE-EMPHASIS CIRCUIT 


This pre-emphasis circuit boosts the level of the 
high frequency portion the input audio signal. 


During playback, the “signal to noise ratio” of 
the high frequency portion is improved by this 
operation. he characteristics of the рге- 
emphasis network is shown in figure 11—7. 





Fig. 11-9 CCA Block Diagram 


During recording, the input signal (Vin) passes 
through the weighting circuit and is supplied to 
the level sensor. The level sensor detects the 
peak of the input signal and supplies a current 
that is proportional to the peak value of the 
input, to the CCA  (diag. "A"). 


The CCA uses current from the level sensor to 
control — the input signal (Vin). This is 
proportional to the square root of the level of 
: i the input signal (logarithmically compressed а 
Fig. 11-7 Characteristic of Pre—emphasis factor of one half). 





(mA) (dB) 
DETECTOR AMPLIFIER 
CURRENT 

OdB 


INPUT SIGNAL (dB) DETECTOR CURRENT (mA) 


ue t Ven esca DIAG. B Characteristic of CCA -60 -40 -20 0 20 (dB) 
aracteristic o evel sensor CCA OUTPUT 


DIAG. C Characteristic of CCA 





Fig. 11-10 Characteristic of Noise Reduction 


7-214 


The CCA circuit serves an attenuator when the 
input level is higher than OdB level. Conversely, 
it acts as an amplifier when the input level is 
lower than 098. 


11-7 PRE-EMPHASIS CIRCUIT 
The incoming audio signal is emphasized again. 
This 


is similar in operation to the pre-emphasis 


action that was previously done, and explained. 
Therefore it will not repeated here. The 
characteristics of this pre-emphasis circuit 15 


shown in figure 11-11. 





Response 


(dB) 
10 


1K 3K 5K 10K 20K 


——+ frequency (Hz) 


Fig. 11-11 Characteristic of Pre-emphasis 


11-8 FM MODULATOR 


The audio signal is now FM modulated onto carrier 
frequencies of 0.4MHz and 0.7MHz. These represent 
audio channel 3 and 4 respectively. These signals 
have a deviation characteristic of +/-10БКНг. 


This FM modulation is accomplished by use of a 
voltage controlled oscillator (VCO). 


This VCO changes it frequency following changes in 
input signal voltage. 


The simplified block diagram for the FM modulator 
circuit is shown in figure 11~12. 





The emphasized signal is sent {о а limiter 
circuit, formed by 0712 and 0711, то prevent 
overmodulation. 


The frequency deviation range is +/-10БКНг, as set 


by VR706. VR707 sets the carrier frequency to 
0.4MHz. 


11-9 LOW PASS FILTER 


The FM modulated signals contain higher harmonics. 
(iF, 2F, ЗЕ,.... (Е-саггіөг frequency]: 


These higher harmonics may interfere with the 
video signals. Subsequently, they — must be 
removed. 


The LPF will pass only the carrier frequency band 
(CH3: 0.4MHz) and cut the higher harmonic 
Vfrequencies. The LPF consists of C763, C764 and 
1702. The characteristic of the LPF is shown in 
figure 11-13. 


dB 


1. 4MHz Е 
Fig. 11-13 Characteristic of LPF 


The record current is adjusted with R4218, and 
these combined signals are then sent to the chroma 
record amplifier circuit. 





VR706 


CH3 
DEVIATION 


LIMITER 








REC CURRENT 


VR708 
OUTPUT 
TO REC AMP 


Fig. 11-12 FM Modulator Circuit 
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2. AUDIO PLAYBACK PROCESS 


The simplified block diagram for Ше ЕМ audio 
playback process is shown in figure 6-14 (channel 
3 only). 


11-11 BAND PASS FILTER 


The chroma outputs of the head amplifier are 
contained in the CH3 and CH4 signals, so they must 
Бе separated by band pass filters (BPF). These 
ВРЕ“ will pass only the channel 3 ог channel 4 
audio carriers (0.4MHz and 0.7MHz_ respectively) 
and reject any chroma information. 


Figure 11-15 shows the frequency characteristics 
of the two band pass filters utilized. 


CHROMA HEAD AMP CIRCUIT 
- ———————————— 


------------------.. 


AUDIO CH3 
P5 OUT 
26-8 


FM SIGNALO 





11-12 FM DEMODULATOR 


During playback mode, the FM signal is converted 
back into Из original AM form by an ЕМ 
demodulator. 


This FM demodulation is performed by using the VCO 
that was used for recording. 


A phase comparator compares 2 inputs signals (A 
and B) and generates an error voltage to drive the 
VCO directly. When a playback audio signal of a 
certain FM frequency is presented to the phase 
comparator, the VCO output frequency is phase 
locked and the VCO is now operating at the input 
signal frequency. FM demodulation is performed as 
directed by the error voltage. This 


configuration is shown in figure 11-16. 


0.7MHz f 


PHASE 
е AMP a LIMITER Ж COMPARATOR po 


AM SIGNAL 


Fig. 11-16 De-modulator Circuit 
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11-13 100KHz LOW PASS FILTER 


The FM demodulated signal is sent to a 100KHz LPF. 


noisy, due to the 


The demodulated signal 15 
LPF is used to 


carrier frequency leakage. This 
eliminate this carrier leak. 


11-14 ОВО, DUT COMPENSATOR (DOC) 


is a momentary loss of the playback RF 


Dropout | 
generally caused by а dirt оп the tape, 


signal, 


loose oxide, etc. If such а dropout is not 
properly compensated for, the signal cannot be 
fully demodulated. The result of this is that an 
erratic audio output is produced. То prevent 
this, a DOC circuit is utilized. The DOC detects 
attenuated carrier waves, or loss of signal, and 
holds the FM demodulated audio signal. 


The DOC hold circuit not only holds the voltage 
when a dropout occurs, but also holds the voltage 
when noise is generated during head switching. 
This is shown in figure 11-17 and 11-18. 


PULSE IN 
FROM 


PIN14 OF 
10715 


DOC PULSE AND 
HEAD SWITCHING 
NOISE PULSE 


FM SIGNAL 


FM DE-MODULATED 
SIGNAL 


HOLD PULSE 


OUTPUT SIGNAL 








The operation performed during dropout is the same 
that is performed during head switching. If a 
dropout longer than а certain fixed interval is 
produced: a mute (high) signal is output from pin 


2 of 1C715. The time interval is set by ап RC 
timing circuit. If the dropout exceeds this time 
interval then 0706, 0707 and 0708 mute the line 


output. Please refer to figure 11-19. 


FROM 1C703 
PINI 


LINE 
OUT 


Q707 


Fig. 11-19 Muting Circuit 


DIFFERENTIATION 
CIRCUIT 


Fig. 11-18 DOC Timing Chart 
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11-15 20KHz LOW PASS FILTER 


The dropout compensated audio signal is then fed 
to a 20KHz LPF. The LPF shapes the output as 
shown in figure 11-20. 


11-16 DE-EMPHASIS CIRCUIT 


During the recording process, the audio signal was 
emphasized by the pre-emphasis circuit. Іп the 
playback process, the signal must Бә  de— 
emphasized. In this way, high frequency noise is 
reduced. | Figure 11-21 below, shows the 
characteristics of the de-emphasis circuit. 


DROPOUT PORTION 
IS SHAPED. 


/ 


DROPOUT HOLD 


> 


OUTPUT SIGNAL 
OF 20KHz LPF 


OUTPUT SIGNAL 
OF DROPOUT CIRCUIT 


Fig. 11-20 20KHz LPF Waveform 


(V out) 


LEVEL 
SENSOR 


Fig. 11-22 CCA Block Diagram 
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AMPLIFIER 
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CURRENT 
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DIAG. A 
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11-17 NOISE REDUCTION 


Please refer to figure 11-22. 


(CCA CIRCUIT) 


During playback, signals are sent to the CCA 
circuit, and also to the weighting circuit which, 
in turn, is supplied to the level sensor. 


The level sensor detects the peak of the input 
signal and outputs a current that is proportional 
to the ССА circuit. 


The characteristic of the CCA 18 opposite to the 
one that was employed during the recording 
process. The input signal (Vin) is output as a 
signal! proportional to the level of the input 
signal, raised to the second power (squared) 
едЕ expansion]. Refer to the diagrams їп 
igure 11-23. 


RESPONSE 
(dB) 


1K 3K 5K 10K 20K 
---»- FREQUENCY (Hz) 


Fig. 11-21 Characteristics of De-emphasis 


DETECTOR CURRENT (mA) 


CCA OUTPUT 


DIAG. B Characteristic of CCA 


Fig. 11-23 Characferistic of Noise Reduction 
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LINEAR AUDIO 


The linear audio circuit is composed of the audio 
1 circuit (5-6), audio 2 circuit (5-7), audio VR 
circuit and audio main circuit. This circuit 
performs record/playback, confidence playback and 
editing of audio channels 1 and 2. A simplified 
block diagram is shown in figure 11-24. Because 
the circuits are identical, only channel 1 will be 


described. 


— alate a p DES Жы ра вене rte Sh Si ы араны ee Se 
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Fig. 11-24 Linear Audio Circuit 
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Fig. 11—25 Recording Process 
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11-18. RECORD PROCESS 
B. High level stage. (raises noise 


Refer to figure 11-25. The signals from the line reduction effect) 
прие, pass through an attenuator network and the 
REC level VR and are supplied to an amp (1С104). 
The EE gain is determined by VR104. An LPF 
eliminates signals outside the audio band and 
sends the resulting signal to the limiter circuit. 
When the limiter is оп, the input signal is 
amplified, linearly, until the +398 level. If 
levels exceeding 3dB are detected by the limiter 
detect circuit, the limiter will actuate. Refer 
то figure 11-26. 10dB input levels are set with 
VR105 to yield an output of 6dB. 





Fig. 11-29 High Level Stage Frequency 


C.  Anti-saturation. (Distortion due to 
saturation of high-end, high level 
signals, during recording, is reduced by 
suppressing high-end signals.) 





Fig. 11-26 Characteristic of Limiter Circuit 


Signals which have passed through the limiter amp 
are sent то а noise reduction encoder. А block 
diagram of the noise reduction encoder circuit is 
shown below, please refer to figure 11-27. 


The noise reduction circuit is comprised of the 
following four main parts. Refer to figures 11-28 
through 11-32. 





A. Spectral skewing. ircui : . қ 
Бара due to Пр, circuit Fig. 11-30 Anti-saturation Characteristics 


D. Low level stage. (raises noise reduction 
effect) 


10K 20K (Hz) 





Fig. 11-28 Spectral Skewing Characteristics 





Fig.11-31 Low Level Stage Frequency 
Characteristics 
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Fig. 11-27 Noise Reduction Encoder Circuit (1С109) 
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Е. Noise reduction 


characteristics. 


INPUT LEVEL 


-50 -40 -30 -20 -10 


Оуег-а11 
characteristics 


Righ level 
stage 


Low level 
stage 


Fig. 11-32 Overall 
Reduction Encorder 


The noise reduction encoder compresses the 


above 


signal, as shown in the 
and 


depending on the input level, 
sent to the REC Equalizer. 
Please refer to figure 11-33. 





: Fig. 


CH1 
REC/PLAY 
HEAD 


CH2 
CROSS TALK 
CANCELLER 


encoder, 





Characteristic 





overall The REC equalizer produces an equalizing curve for 


frequency correction of the audio/control head and 
creat ут. |t records а 70KHz sine wave, 
generated by а bias oscillator, on the tape as а 
record bias. This 70KHz is also used for erasing 
in the full erase and edit modes. 


Іп the confidence playback mode, the signals 
recorded on the tape are picked up by the CH1 
monitor head. Playback and noise reduction are 
performed by the monitor PB system. A delay of 
about 0.1 second is produced in the E-E system, 
due to the separate heads. 


11-19. PLAYBACK PROCESS 


Refer to Figure 11—34. 

Signals from the CH1 REC/PB head are amplified 

approximately 45dB by the initial level amp, and 
PB 


у frequency corrections performed Бу the 

of Noise equalizer (1С107). The playback | equalizer's 

response is inverse to that which was used during 

the recording process. Омега! frequency 

characteristics become linear. For this, refer to 

. figure 11—35. 

input 
characteristics, 
the signal is 





Fig. 11-35. Characteristic of PB Equalizing 
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Fig. 11-34 Playback Process Circuit 
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A block diagram of the noise reduction decoder is 
shown below in figure 11-36. 


The noise reduction circuit expands signals, 
compressed during recording by the encoder 
circuit, back into their original form. Тһе 
characteristics of this circuit are exactly the 
inverse of those of the encoder circuit. This is 
referred to in figure 11-37. 

When low level high-end signals (which аге 


susceptible to tape hiss) are input, the amount of 
noise reduction is 2098 maximum. Signals which 
have passed through thə noise reduction decoder 
are output, via the line amp. 


LOW LEVEL 


ox] STAGE SIDE оС | STAGE SIDE 
= 
(+) ANTI- (+) 


SATURATION 


11-20. AUDIO SIGNAL CROSS-TALK CANCELLATION 
DURING THE EDIT MODE 


When “insert” is performed on audio CH1, CH2 
enters the playback mode. Any leakage signals 
are canceled by phase shifting the CH1 input 180 
degrees апа adding this with а cross talk 
canceling signal to the input after the initial 
level amp. 

The same process is performed, when editing the 
audio CH2. 


HIGH LEVEL 


SPECTRAL 
SKEWING 





Fig. 11-36 Noise Reduction Decoder Circuit (1С109) 
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11-37 Noise Reduction 
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Fig. 11-38 Crosstalk Canceller 
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11-21. EDIT TIMING 


Wher .inserting CH1, the erase (|) signal appears 

и» audio 2 (57) B10 connector, 4 frames before 
„ЗЧ The actual erasure begins 1/2 frame after 
erase (L). CH1 REC (L) appears at the audio 1/2 
(S7) connector A22, 1 frame before cut-in, 1 frame 
later bias oscillation and recording begins. This 
signal is synchronized with the CH1 REC (L) and EE 
(L) signals. 


To perform head switch timing, a signal is delayed 
about 55msec from erase (L) by C86 and R161. It 
passes through connector B9 (CH1 head SW (L)) and 
appears at the connector A10 of audio 1 (S6). 


is delayed about 50msec by R105 and 


This signal 
is performed 1 frame 


C103, and head switching 
before cut-in. CH1 REC (1) goes (Н), about 1 
frame before cut out. coincident with cut-out, 
signals are delayed by C87 and R162, about 
155msec, from the point where erase (L) is 
switched to (Н). These signals are switched about 
1 frame after the cut-out point, pass through 
connector B9 (CH1 head SW) and appear at connector 
A10. This signal turns on 0102 at exactly the 
same time, and 0102 perform head switching. 


Output switching is performed 1 frame before the 

cut-in point and 1 frame after the cut-out point. 

id edit timing chart is shown in figure 11—39, 
ом. 


ABOUT 33msec 
FRAME 


HEAD SW 
(REC (D) ) | Е ааа сј 


ВАЅЕ ОЕ 0102 


OUTPUT OF | | 
LINE OUT ORIGINAL SIGNAL | INSERTED SIGNAL [ORIGINAL 
SIGNAL 





Fig. 11-39 Audio Editing Timing Chart 
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